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MORE MEMORY FOR MICROS ! 

look at what we can offer : 
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RAMPACKS VCS BKforViC DUOIfor ATOM 

for SlISICLAIR ZX81 8k RAM -i- 3 slots £! 4 4 64k RAM only £ 70 I 
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Q addupto SOkRAM-flGk ROM >" i 



i6K-t;he ottH^pgradable VCR SOforVIC I ,, 

t;o56kon thef$i^ket;.£:36 aK-£ 24 , Sk increment:- £S 64K-£80 128K-£13Q 





32K bytes - £29 
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32K add on RAM £46 
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TRS80-V.GENIE UK101: 



56K — exceptional low 64K + Eprom programmer & 

power consumption — £44.90 user port — only £79 

We can adopt thfe above producis for ZX81 to fit your new Spectrum for just £5 Extra. 



32Kadd on RAM £69/ 



FOR A FREE BROCHURE, RING LINDA OR 
SUE ON SOUTHEND (0702) 613081 
FORCREDITCARD ORDERS, RING JACKIE 
OR PAM ON SOUTHEND (0702)618144 

CHEQUES AND P.O-'s TO : 

AUDIO-COMPUTERS 

87 BOURNEMOUTH PARK ROAD, "^^ 

SOUTHEND ON SEA - ESSEX SS5 2JJ I 

ALL PRICES INCLUDE V.A.T. AND POSTAGE 

TELEX 995337 G AUDCOM i 

A TRADEMARK OFSOLIDISK LTD! .^ 
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YOUR LETTERS: 

ZX-81 Verify; BBC tips; Pet to Vic. 

NEWS: I T" 

New £70 printer; Binatonc's £50 colour 
micro; BATS microdisc; first shots exchanged 
in £200 price war. ^ __ 

COMPUTER CLUB: I / 

This month we visit MC^ — Manchester's 
most energetic micro group. r^r\ 

DRAGON 32: ^U 




Tim Hartnell evaluates Mcttoy*s 32K 
Dragon, a colour micro for just under £200. 

VIC MEMORY EXPANSION; ^O 

Some of the major units that can expand the 
Vic's insubstantial memory are assessed here 
by Boris Allan. r\/\ 

SPECTRUM SOUND: *5U 

The Spectrum's critics maintain that its sound 
is only good for annoying bats. Tim 
Langdcll's routines set the record straight. 



DEMON'S DOMAIN: OO 

You must survive ordeals such as the hail of 
barbs and the crusher if you want to emerge 
unscathed from Joseph Nicholson's devilish 
game for the 16K ZX-81. _ -. 

INTERVIEW: T"U 

Tony Baden of Bug-Byte reveals how he 
turned a student hobby into a business which 
has soldo,,, 500,000 ca^eneg™. 

VIC DUCK SHOOT: 'tZ. 

Safe from irate game-keepers. Your Computer 
opens the duck-shooting season prematurely 
with David Prosser's sporting game for the 
would-be marksman. m ^ 

ECOLOGICAL MODELLING: T'O 

Ecological relationships such as that between 
predator and prey can be simulated with 
William Masefield's program for the ZX-81. 

BBC TECHNIQUES: OU 

User-defined keys and the teletext mode are 
the subjcas we cover this month in two 
comprehensi%'e aniclcs. _ - 

ZX-81 MACHINE CODE: IDt" 

Part one of a new series which aims to make 
machine code accessible to the average Sinclair 
Basic user. ^/*> 

BASIC TRANSLATIONS: OO 

Tony Edwards offers more ideas and hints 
which open the door to easier translations. 



ATOM RLE HANDLING 




George Byrns presents the software you need 
to manipulate files in a database. 

ASIMOV AS DATABASE: DD 

How a word-processing system can be adapted 
to a role as a database controller. 

RESPONSE FRAME: UvJ 

More answers to your technical queries. 

FINGERTIPS: / I 

Our regular column for calculator enthusiasts. 

SOFTWARE FILE: / 

This month there are nine full pages of your 
programs for the ZX-81, Spectrum, BBC 
Micro, Vic, Atom, Sharp and others. 

COMPETITION CORNER: O / 

The result of the Golden Nugget puzzle and a 
new competition for a £15 book token. The 
Dragon 32 crossword falls between pages 18 
and 19. 

Cover photograph by Stepher} Oliver. 
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EDITORIAL 



Ix A CRUEL vi'ORLD where peripherals such as printers and disc drives appeared to be the 
prerogative of only the big-spender, networking micros together to share such costly 
resources made sound economic sense. But now that colour micros complete with high- 
resolution graphics, printers and adequate storage will soon be available for less than 
£200, a question mark hangs over the future of "the network". Yet for major firms such as 
Sinclair Research and Acorn, their machines' potential to be networked is still considered 
important enough to figure prominently in their sales literature. This is obviously 
intended as an extra enticement, particularly to the educational market where spending 
cuts make austerity the rule and networking an attractive way round it. 

Clearly then, given the recent falls in hardware prices, one might be forgiven for 
believing that networks are an outmoded idea. In reality, however, they arc a good 
instance of a solution to a problem leading technology down a path it might not otherwise 
have taken — a path which leads to unexpected benefits as often as it leads to wasted time 
and money. Local-area networks have been the traditional domain of the low-cost micro. 
Now communication between more remotely-located machines should become an 
affordable prospect. An amateur group in Montreal has even formed a network linked by 
citizens' band radio. 

In the States bulletin-board networks are becoming commonplace. With this kind of 
system you use your machine as a communications medium through which you can send 
and receive messages from fellow users. Networks will enable home computers to be used 
for tasks other than purely computing. Cheaper Modems bring in their train less 
expensive Prestel adaptors which in turn lead us to teiesoftware and the advantages of 
being able to access large and remote databases with a small machine. Sinclair Research, 
with its sights set firmly on the software market, believes that its proposed £20 Prestel 
adaptor for the Spearum will make downloading software directly from a Sinclair 
database the norm, and software piracy and distribution a thing of the past. 

So, even if some of the original economic arguments for networking are no longer valid, 
there is every reason to assume that it is assured a fiiture on different but equally 
important grounds. i 
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KEMPSTON 

(MICRO) 
ELECTRONICS 



NEW 

ZX SPECTRUM HARDWARE 

AVAILABLE NOW — A 24 LINE 

INPUT/OUTPUT PORT. WHICH MAKES 

USE OF THE BASIC COMMANDS 

IN AND OUT ON THE SPECTRUM 

The Port is buill around a M.OS. chip which imposes virtually no 
D.C. load on the datalines. The device is Port Mapped and can be 
configured in a variety of modes dependent on the particular 
application. We must stress that this is not a modified ZX81 Port, 
but a purpose built unit designed exclusively for the Spectrum (16 
line I/O port is also available for the ZX81) 

The prices for the above items are as follows: 

ZX SPECTRUM USER I/O PORT £16.50 

ZX 2 SLOT MOTHERBOARD £16.95 

STACKABLE CONNECTOR £5.50 

The prices are inclusive of VAT, but postage must be added at 
70p for a single item, £1.00 for two or more items. 

Cheques/Postal orders made payable to: 

KEMPSTON ELECTRONICS, 60 ADAMSON COURT, 

HILLGROUNDS ROAD, KEMPSTON, 

BEDFORD MK42 6QZ. 

SAE FOR FURTHER DETAILS. 
Delivery 14 days from receipt of order. A. Pandaal. B ScP.G.C.E 



Post today to: Print 'n' Plotter Products (Y6) 19 Borough High Street 

London Sfcl 9SE (or detoil your requirements in a letter). 

Please forward me Monuols @ £150 eoch 

Packs of Printer Paper @ £10.95 eocn, 

Print 'n' Plotter Jotters @ £3. 50 each. 

Print 'n* Plotter Films @ £2.25 eoch 

All prices include UK VAT, postage and pocking. 

DRemittonce enclosed. I]Please bill my Access/Borclaycord/Viso 



No:. 



Nome „ 



Address:. 
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We're only a few minutes 
from your Post Box. 




So why not try our mail order service. 

FREE DELIVERY 

On all advertised ifems 
Simply complefe coupon below 




ATARI 

400 

FROM 

£199.95 



ATARI 

810 DISK DRIVE 

WITH DOS It 

£299.95 



ATARI 400/800 

PAC MAN #> #%/% ^-. 

CARTRIDGE X^Y. 95 





He^'froi" 



Epsilon Software 



Dwvl/llwlV octvenhjre. 

with sound effects & cokxif graphics works in 16K 



£7.95 



Compuicfs 
for All 

72 NORTH STREET, 
ROMFORD, ESSEX. 
TEL 0708 752862 





ATARI 

SCO 

ONLY 

£499. 9o 



B.B.C Games Packs 



No. 1 STARWARS - BLACK JACK 
SIMON - FORTUNE 
ALIEN INVASION 



No 2 STAR TREK -PUCK CHASE 
MASTERMIND 

No. 3 ROBO- SWAMP -SNAKES 
J.R. (16K and 32K Versions) 




ONLY £10 each 



FREE DELIVERY OFFER 

Please send me:- 



£. 

£ 

£. 



I enclose Cheque/P.O. for 



Name ... 
Address 



Send to: COMPUTERS FOR ALL, 
72 North Street, Romford, Essex. 
[ Tel: Romford (0708) 752862 
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spectrum is a new. rapidly expanding group of independent retailers who specialise in selling a range 
of popular home computers. 

Our group policy is simple: we won't be beaten on price and 'know-how.' We can make this claim 
because our bulk buying power ensures that we select and buy at the best prices and then can pass on the 
benefits to you. 

We guarantee if you find an item advertised and in stock at any other retailer at 3 better price than us. 

we will match that price. 

You will see we quote our prices both including and excluding VAT - no hidden 15% to suddenly uplift 
your bill but also making our prices easier to compare with our competitors. 

To ease payment we accept Barclaycard and Access as well as our own Spectrum Charge Card. 
Longer term credit terms are also available. 

We believe our product 'know-how' is crucial to you as a customer. In every one of our centres there are 
personnel who have been trained by the manufacturers or distributors themselves. So we know what we are 
talking about on the products we sell and can help every customer, including the complete beginner, find and 
understand the equipment to suit his or her needs. For us it's not just a matter of simply handing over a box and 
leaving you on your own to figure it out. Our service includes 'hands on' experience that we can pass on to you. 

After sales care is also well catered for. Our own Spectrum Service Centres will insure that should your 
machine go down* we will get it up and running as quickly as possible. We can also offer extended warranties 

at reasonable prices. 

When it comes to mail onler delivery we use Securicor for despatch to anywhere m the British Isles. 
The cost ts low and the service is good. Further details are available from your local shop at the time of ordering. 

Finally, we should point out that although not every Spectrum centre carries every advertised item, 
they can always be obtained quickly from our central warehouse. It you have any difficulty, please telephone 
Spectrum Customer Service on (0727) 66646. 

Spectrum Computer Group is a division of Spectrum (UK) Ltd - Britain's largest photographic 

retailing group. 
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luptfti colour graphics ind 
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nsiuls on llie jcreM. 

In ' MIt 'pitirrr ' miwle 

Vtfhiti " enjWe itir oscr to , 

eotiHtoie gjrots lo »fry profeiiionji stindjrtj *By key on m« kerbojrd 
Mfl IK nwilf to protfoce >n)r chiriclM iJie uzti wishr j on »e screm Al«i 
COBputere hive « R txrri mlcfoproctsjor ontxuii) esptcully to e wiwt 
th*» unii)«« lejlurej Thw e »re ntt 200 pro^ra m mubte colsuri imS 
lont; iMl 1 widt range o( ptogramniible soondt 

Ku^i •BASIC canrtdgeiaind rouluve i comprrhenne 
computer 



ATARI400 



£217.30 



£249.90 INC.VAT 



Ihe model 4 00 Baj I5K ot flAM and J toscri ttwitlvt keyboard 
me SOQ model lus a proreiiioiul ttylt trpewrlln keyboard jnd a 
Bieotory whicb « uier * jpanda bte to < SK Add fl.ik dru es {up to 4) 
and » ptirrttf and )fou have a lytiem 01 J dequa t« powe^ (or iwwitKuses 



MAHI 8» »K COMPU r£R rf XPJ NBASiO 
ATARI in! PfiOGRAM HtCOH DEfl 
ATARI firODiSKONIVt 

ArAwewrHEftMAtpRWTfR 

ATARI 850 WTfRFACE FOR Mr MAtfllXPRlHren 

ATARI 1SK RAM f XPANSiOK FOB 801 

AURI GAMES PADDIES (PAIR) 

ATARI G*M£S JOVSIICKS (PAIR) 

ATARI IMFB«AlPflH(TPAPfft(2R0lLS) 

ATARI BUNK OlSKETIESJS) 

SOFTWARE 

INWIAIIONIOCROaftAMMINOd) 

l«VITAT)ON TO PfiOGPAMMING (3) 

CON'/ERSAKOKAL FBE'KH 

CBHVERSATlpNAlGEflMAS 

coHvtHssncrwuiAiiAN 

Ct)HvfERSAT>ONAlSf*NlSM 

WS:C COMPOSER 

lOUCHTYFtNG 

ASTEROIDS 

M'SSIU CQMMANO 

PACKMAN 

SPACE (WADERS 

STARfljiOEflS 

WPERSSfAK.OUT 

V.OEO EASfl 

COMPUTER CHESS 

GRAPHIT 

WORD PROCESSOR (OISK) 

ASSEWBtYEOlTOfl 

BE-REATAHl 



AirRETON 
Cordon Hartrocd 
SSJTiHifln Siren 
A/freton C«rbyi»irt 
Tel 0??38321)?l 
■ASIIOON 
Soolrtyj 
28ME»illVj)i 
Town Ceoirt 

Etiei 

Tel l);sei893JS 

lASINGSTOKE 

Fnhtit 

2/3 Mirtet Plate 

Bisingjtoke 

Hails 

relO?M?7079 



eiRHIN&HAM 
Gif?i 'A; :;r"f Arcade 
Tel 07TJK7711 

•RADFORD 

Pf:o;c5avf 
>SCtieapi<de 
er«d«oidBDlAJA 
MtliYorfcilwe 
Tel B17* 538598 

•RIGHTON 

Ctprcom 

1 Queens R»a« 

Brighteo 

Svstei 

Tel 0?T3 7963* 



CAUBRIOCE 

KPUfl 

12a Kmgi Parade 
Cantaidgc 
lei 027J 6(087 

CAR4IFF 

RwidiilCoi 
l8]}Hi9l)StArudt 

CvM 

Tel on; 31960 

DERBY 

c r Utaiafcs 

TbfSpdl 

Derby 

Tel 033744760 



OUILOfORD 

Ii>eM«klSn«p 

23S*tol«ne 

6wMI»rd 

$lKr«ii6UI4EQ 

Ttl04e33JtlS 

HARROW 

C«r,ieraA(lt 

(McfO CoMputef 

Ontt«ci) 

?4StAfnsR0J8 

Hairon Middleiei 

Tel 01477H«9 

UEOS 

Ba»i8lisii 

4low(f8n99»le 

Leedi WYcrtjUire 

Tel l)Sn4544i 



10N00NSE9 
SH-jtit 0»at 
37S rootsotrRoad 
NtwERkM 
londonSM 
Tel 01S59I515 
lONDON Mni 
Eie^roieijtife 

mutinttimittt 

londonwn 

Tel OtJJl70?9 

MACCUSflEUI 

CMseo&Compoler 

Centre 

116 Mil Street 

MiCCiMfilW 

OmUit 

Tel 067527468 
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INC VAT 
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£499.90 




£4 J 48 


£50.00 




f26C83 


£2999) 




£73043 


£264.99 
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£134 99 
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£6499 




117 13 


£1395 




£i?t3 


£1395 




£3 48 


£4.00 




113 91 


£IS.99 




C1347 


£IS.9S 




£19 SS 


£22« 




134 74 


£39.95 




tit a 


£39.95 




£34 74 


£39.95 




£34 74 


£39 9 S 




£3176 


£35.95 




£13 B/ 


£1595 




£7804 


£29.95 




£2604 


£2995 




£2604 


£29.95 




£3604 


£79.9J 




£2804 


£29.95 




£2130 


£24.50 




£7130 


£24.50 




£7130 


£24.50 




£1713 


£13.95 




£3S91 


£99.95 




£34 ?4 £39.95 




£17.00 NoVAT 


HIDOUStROMK 


UcKenna & Brown 


190 imtttotpe Road 


UddleibrM«b 


Tel a64}24334S 


NEWCASTU 


lurnen 


?9-3IHi«bFriatt 


EidOBSQgaie 


Newstuie 


Tfl 0S37ei79C1 


NEWCASTLE ON TTHE 


NewcnlleCsiMre 


tCo«pattrM*rt 


ttHectkuniberlaiid 


Coott 


N«m»tttfoii-hM 
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TheWC20rea«ru 
tKlraordinary valve tat money. 
II doet JO moth (or 10 little. 

Hslullyeipandablelo 
27v,K(0(rRAM.haialull 
ip« lypetvjiler keyboard and 
piBflSstraijMinlojrour fieiiieTV. 

MiCro jolt -BASIC II standard but addiltonal machine 
lanfudSe u available via plug in cartridjei There is alio a choice 
o1 other programs lor cheis. muiic and ian^iujes aj mHI as gaoiei. 
Printer Sjk drive and other peripherals, loltwirc and books arc a ' 
availaMt lo fiKther eipand yout ose 
and enjorment. 



COMMODORE VIC 20 



£173.90 



£199.99 mc. yMj 



'.1CC2M;a}5eHr<jn^ 
VIC Proter (piMi paper ir«icM) 
VIC Siii9«e fleppir diic drrre (5' j") 
KRAM 'ifiifiSiOdcailr'djr 
8X RAM ripsnjion carthdge 
ISK ftAM e«»(ij»}fi c»rtf«Jje 
' SypKeiwnderHiResciflfidge 

Jcntrci 

i'^f's pad dies (p*«) 

GAMES 

ProtrureBen Aid uflridge 

M^hine Code WdiMor carliidge 

li.icr!4CW»!o Basic {!) 

AiMQer (ROM) 

St*!ejtlle'(ROM) 

Jelly Mfiste Is (ROM) 

S-jperlander (ROM) 

RMd Race (ROM) 

R»! Rat* (ROM! 

Bill; cisi*:;e 
BOOKS 

LearT Conpute* Pro gramnnn; aith the 
CarrnndixeVIC 
VIC Revealed 

Vtt 70 Prcgrameneft Rtltrerioe Gaide 
VIC Cenputir.1) M»ij»;«ie 



EXCVAT 

£39(73 

£200 CC 

£344 34 

£]«04 

£3909 

£6517 

£30 39 

£6 52 

£1174 

£30 39 
£30 39 
£t300 
£17 35 
£1735 
£17 35 
£17 35 
£17 3i 
£l.*35 
£4 34 



£1.95 
£10.00 
£14.9: 

£0 95 



IMC VAT 
£4435 

£730.00 
£396.00 
£29.95 
£44.95 
£74.35 
£3d.9S 
£7.50 
£13.50 

U4.95 
£34.95 
£14.95 
£19.95 
£19.95 
£19.95 
£19.95 
£1995 
£19.95 
£4.99 



Ho VAT 
HoVAl 
No VAT 
NoVAT 



irGreenMonrtoi SPECIAlPRICf | 



n:fPC31 
SANVO 

J-^m 3G Cj jjelte Recorder (loi u Ji^ vntn llascoal 
CTI 3106 14- Colour IVS« 
ACCUTRAK 
07 Caticlles 

Single sKJed double deitjiti ditks (lor 
ComewDore Atjrr. AppJe Iintf^tte) 
Double jidM. eoiii\t denjnyoists (for S(M«p 
indSuperbrain) 

Single jided. dovDit dtAnix doutiK irack 
tfisb (for Nucdin aiMCdBnodweSOSO) 
Ikjk Bulk InteitoctinS cues .'or tlateliei 
Oijithetdcie»nt< 

Siigle part ir » 9',>?" pii»!e» paper, box ol 
2700 sberts 



£8391 


1 £99.95 


£76 04 
£199 96 


£23.95 
£229.95 


£043 


£0.50 


£170 


£1.95 


£287 


£3.30 


£7 30 

£3 91 

£1300 


£2.65 

£4.50 

£14.95 


£1039 


£11.95 



NOTIIttCHAU 

Cjr;eo Co-nputerj 
8'9/tOTnivt|rWllk 
Nott>ig«an 
Tel 06O247912 
RIAHNfi 
Oaiid Sauoderj 
Co«pater Centre 
B Yield HtNPlitt 
fleadftf 
Berto 

re! 0734S807I9 
lEDOINfiTON 
*-iSre«l" 

49 Btotd Street 

Teddngloi) 
Middlejti 
Tel 019774716 



WAtUNCTON 

ScfeyM.noSrttenJsttd 

93W>odcoteRcad 

Wabngtos 

Ssffey 

Tel 01 647 5636 

WArroRO 

SRSUi:ipi)](es«itd 
34 Ihe Paritfr 
HighSMet 
tVallerd 

Herts 

Tel CS?32»S0J 

WESTBROUWim 

flelltJonei 

39 Qtiec OS Square 

WettBromicli 

Tel 0215530820 



WtSAN 

WiLdinglld 

llWemeiSI 

WiC»n 

iancs 

Tel 094744387 

WOKIMG 

Harpers 

71-73 C«nim«rcul Wax 

Watf 

Suntf 

Tel 0486261061 

woRCBxat 

OendWanngiid 
lUMimonHoase 
MgbSueei 

Wsrceitu 
Tel 090577551 



we won't be beaten 




on prices. 
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THE NASCOM 
'SPECIAL EDITION" 



£429.95 



£494.44 INC.VAT 



The Njscom is 1 
Bniisnilesi;neaandbuill 
n)ictOConi|)ut(f tii one 
ot the first tmtnt micros 
to appeir in this country, 
some tive yean ago. 

Since then, it haj 
been developetl into one 
01 the most powerlul lad expandable systems jioMd. 
jt can have up to Z06K onboard memory, combined 
with superb colour graphics, disk drives, prmlers and various 
input/ output facilities can be a dded 

Such is the versatility ol this micro that it has been 
adopted lornumerous commercial applications mcludln; 
hotel booktRQ systems, blood grouping, weaponiy and 
satellite tracking. 

Previously looked upon as a mjchine tor the 
knowledgeable hobbyist only Spectrum now bring you the 
opportunity to embaik upon this remarkable sphere ol 
computing in the easiest possible way. A ready to plug in 
and use 'SPECIAL EDinON' Nascom progiammable in 
machine code or BASIC is now available from us. 
If you are serious about computing the SPECIAl EDITION' 
■s your starter pack. The initial machine piovides BK ol 
mernory but a simple plug in board upgrades your 
computer to 56K. 



THE NASCOM SPECIAL EDITION' . . . 
SPECIAL EDITION' 48KftAM BOARD 



EXCVAI 
£42995 

£13000 



INC VAT 
£494.44 

£t4SS0 



SHARP MZ8QA 



£477.38 



£548.99 INC. VAT 



rtieMZSOA IS the newcomer 10 the Sharp range 
Willi the serious user very much m mtnif in the design 

Acomptete standalone 48K system mcorporatin^ 
a profiled typewriter keyboa rd with numeric pa d a nd a 9 " 
green display screen the 'BASIC contains a number olvery 
useful additions Over the 
previous irodels. 
A full line up ol peripherals 
further add to the ver- 
satility of this machine 
INCIUDES£7S0FFREE 
SOnWARE. 

SHARP pcriphehais for mzsoa 

* Tvii- Vac;) diiicru: ;;■**) 
*S<n)l«flo;;)(d<j'<unil 

* nsfprdislinteifacecard 
*f(i)epnlijkciKt 

* Vastirdls^tteaitdisanoal 

* SOcdsrinierisc eaSie.wO card and ROM 

* 80 COI triction printer. I/O earn and ROM 

* 132 col printer inc cable. I/O card and ROM 

* Eipansion unit (rei}»red for diit drive and/ 
Ci pn«tei) 

* Unntisalmterticecard 

* AisenBI*-' tares and man««i 
*FODS 

* MMWtoMZettAccnveftertape 

Hand held computers Item Sharp give |Ofi a poctel (eoius at your 
cofl»und Wt s«« lb* wtjl esiabtiibed PC1?11 and the new 1509 

The PD21I packs ttgttperforiwnc* luKlions with Basic lanswge 
mte a stm canpa ct tody Yc« can extend yom PC121I »«h a cassette 

MSetfSM er >ri«ler/M3ieltt loltrtact 

The new PC >5CC isiti ie:hno!ogy ctose to p ersonal CQccnier att^^ty 
Its toiTi^t body t^s KK tiyies of ROM and 3 5K bytes of RM With an 
«)>tfnde4a>pt>atastcnuoer'C YiMic«ntnengs!urtherw«hineaK grSK 
r!>Mut('4dci 'i<eiesalso.ti)(lhclirsnii«enhtodlieldc9rap»leis a 
f cu: con ur grjf hic pnnier (K a cocibir.ed jrotet and cassdte iniertace 
PCl2llC4mpule< .1 i£5 00 I £74.75 

Ptt2iiCas«;;ein;ert»te I in 26 | £U95 



irsdi 



i5?KWfl 



?«8(mI 



7^ 



-4J: *•*•?-" ■■^^- • -"•'^■••■■ 



^^S$#ft^^ V?' 



EXCVAI 
£$30 CC 
£400 GO 
{10000 
£24 00 
£3100 
£415 00 
£47500 
£845 00 

£tOOOO 
£45 00 
£42 CO 
£8500 
£101)0 



INC VAT 
£678.50 
£460.00 
£115.00 
£27.50 
£35.66 
£477 25 
£546.25 
£971.75 

fttS.OO 
£St.75 
£48.30 
£97.75 
£11.50 



'C"?!! Cisselte and pmiSer nleilice 
PC 1500 Conjutf r 

PC 15O0 >=i:nt»i/casse!teii'ietta:e 

SHARP PERIPHE RAIS FOR MZ80K 

* Twi.-itbgp'<diSAu«t(5"i')including I/O card, 
dssheiie niaaual and cable 

+ Ootmilrixptirrier 

* Eipanpon iWtJtsce <rei)tMe4 for eOier/both iboie) 
If Machine code igngvage tape and ninual 
^Atsenbier tapes aAdntnual , 

* Base comsier 

* Pascal 

* DotiWeorecisujntasic 



FXCVAt 

£60 83 

£147 78 

£1J039 

£4343 

£70249 
£3789; 

£96 00 

£17 sr 

£3600 
£4000 
£4000 
£38 OO 



INC VAT 

£69.95 

£tS9.95 

£149.95 

£4995 

£807.86 
£435.75 

£U0.40 
£20.20 
£41.40 
£4600 

£46.00 
£43.70 



STOP PRESS! 

oiirKvcT;-;n^.i'SMi;M."ri:- ■ 

use' ontn Dfv'i'yxii SAS.^j. i i»:- C 
lipc manuaias well a:; an »tiplntic* 
i^pcaoddtins tape It's an inc^ec tile 
pacUtealthepiici: 
Phn m !)0w foi avjilsWrty 



, viiwss'jlirj-viale* 
. :.:■ "■■,'ijKii)i34!i 

SHARP MZ80K 



£369.57 



£425.00 INC. VAT 



ty^ 't y^ 




d«^ 



We stock an exieasive range ei bo«hs D help you. Check below 
and we' re sort you' II find sometiiing to whet your appetite. 

CPVM Handbook tn.so 

CONT £9.65 

Picgrjinrans llie ZBO £11.95 

Prrjrammins [he 6502 £10.75 

VctirfiruCOfllpiittf £7.7S 

3ASiCH*nfi>oak(2ndedit«(i) £14.95 

A-ZefCaepjter€anes £5,so 

Atari Bajic £5.95 

Basic 8AS;C £9.95 

BASlCCcnjuterGasnej £$.95 

BASIC Can;iuter Prograirts lor Busmess (VOL I) £8.55 



00 



BASIC Corsputer Piogiains lor the HofW 

BASIC A self teaching ggtle (2nd edition] 

MicfssoftSasi: 

More Basic Gancs 

Ssftnate Secrets (Sharp) 

Gettrng Acquainted viilh your Acorn AIOR 

instaniSasic 

WRy do i»'J i^ced a Pttsoftji Computer 

24 'estedOaiaesKiil Prog«airs 

33 Games for Apple - TRS80 - PET 
B|tein< Beeper iiwo your 2(8l 
Gateway Gi/deZX8l 
Gfll>flgA;cjsin;ea/X81 
HifttSWtS Tips 2X81 
MsslennfMacftirie Ctet im 
Not ONy 30 Programs 7XS1 
2J(3iCo(npan!n 
«81PCCkete50» 

What can idswrlhlK 2X81 

Pi« POKE BYTE RAM Zxei 

E»et'JlneCcmputing 

Cc.tipuTerstoiEvenont 

Scne tc<nm(in Sisic Progit^s Attn 

49E«p/<sintGafn!5ZX8l 

Pracieal Prograirs BBC & A:«m 

34 ARiiing Games 
30 hr Basic 8BC 



£9.50 
fS.7S 
£8.95 
£6.95 
£5.95 
£7.95 
£8.95 
£5 75 
£J.6D 
£S.9S 
£4.95 
£6.45 
£5 95 
£4.25 
£7 50 
£695 
£7 95 
£3.95 
£4.95 
£4.95 
£575 
£6.15 
£11.10 
£5.95 
£5,95 
E4.95 
£5.50 



PS 



ISpecttum Computer Centres 
I operate on an exclusive area 
'bJsirand it you would like to know more about our 



DBAim 



(0727)66646.- 



U(m»ei;cMSl«!ar».Hftt 




VISA 



Prices correct at time 
of going to press. E.&O.E. 



COMPUTER GROUP 



Olla^ff 




from 

mnii^piLiiini 

(until August 
31st 1982) 

On Atari & VIC computer hardware 

If your order contains over £120 worth of connputer hardware appiy now for 
interest free credit by telephoning: Mail-order: (0702) 552911 
London Shop: 01-748 0926 Southend Shop: (0702) 554000 or write to P.O. Box 3, 
Rayleigh, Essex 886 BLR 

You pay 10% down, then 10% per month for a further nine months, (to 
nearest penny) Example: VIC20 Colour Computer. Cash Price £199.99. 
Credit terms: £19.99 down then £20 per month for nine months: Total £199.99. 
Credit quotations on request. 



The VIC20 Colour Computer 




could be yours this week for just 

£19.99 down. 

Cash price and total credit price £ 1 99.99i 

Order as AF47B 



Introduction to BASIC Cassotte* 

Parti (AC57M) £14,95 

Part 2 (AC58N) £14.95 

Joysttek* and Paddlos; 

Singie Joystick (AC53H) £7.50 

Pair of Joysticks (AC37S) £1395 

Le Stick (AC45Y) £24.95 

Pair of Paddles (AC30H) £13.95 

Programming Aid Cartridges 

Super Expander: 3K RAM and Hi-res graphics 
(AC54J) £34.95 

Programming Aid: Additional commands. 

function Key programming etc. 

(AC55K) £34.95 

Machine Code Monitor (AC56L) £34.95 



^H second. 
^^^ graphic 

V 



VIC 20 ACCESSORIES: 

C2N Cassette Unit {AF48C) £44.95 

VIC20 Printer; (AF49D) £230.00 

80 characters per line. 30 characters per 
second, tractor teed, full alphanumerics and 
graphics, double size character. 



VIC20 Disk Drive: {AF50E) £396.00 
170K storage on standard single-density, 
single-sided, soft-sectored floppy disks. 

Add>on RAM Cartridges: 

3KRAM (AF51F) £29,95 

8K RAM (AF52G) £44.95 

16KRAM (AF53H) £74.95 

Memory Expansion Board: 

6 ports for plug-in cartridges 

(AF54J} £125.95 



Qame Programs 

Avenger Cartridge 
Star Battle Cartridge 
Super Slot Cartridge 
Jelly Monsters Cartridge 
Alien Cartridge 
Super Lander Cartridge 
Road Race Cartridge 
Rat Race Cartridge 
Blitz Cassene 

Books About VIC 

Learn pcogramming on 

the VIC 
ViC Revealed 
VIC Programmers 

Reference Guide 



(AC59P) 
(AC60Q) 
(AC61R) 
(AC62S) 
(AC63T) 
(AC64U} 
{AC65V) 
(AC66W) 
(AC67X) 



(VW31J) 
(WA32K) 



£19.95 
£19.95 
£19-95 
£19.95 
£19.95 
£19.95 
£19.95 
£19.95 
£4.99 



£2.50 
£11.50 



(WA33L) £16.50 
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3 Consoles available 

Atari 400 with 16K RAM (AF36P) £299 
Atari 400 with 32K RAM (AF37S) £395 
Atari 800 with 16K RAM (AF02C) £599 

AF36P and AF02C special price for limited period only 



Lots of other hardware: 



Cassede Recorder 
Disk Drive 
Thermal Printer 
Printer interface for 400 
PrinierlnterfaceforSOO 
Interface Module 
Versawriier 



(AF28F) 
(AF06G) 
(AF04E) 
(AF41U) 
(AF42V) 
(AF29G) 



£50.00 

£345.00 

£265 00 

£59.95 

£59.95 

£135.00 



(AF43W) £16900 



16K RAM Module (AF08J) £65.00 

32K RAM Module (AF44X) £125 35 

32K Upgrade for 400 (AF45Y) £75.00 

Floppy Disk (YX87U) £2 75 

Le Stick (AC45Y) £24.95 

Joystick Controllers (AC37S) £13.95 
For lull details ask for our tiardware leaflet 
(XH54J)SAE appreciated 



NOW YOU CAN JOIN THE U.K. ATARI COMPUTER OWNER'S CLUB. An independent user's group. 
Four issues of the club magazine for only £1 .60! Address your subscription to Ron 



THE CHOICEST GEMS OF ATARI SOFTWARE FROM MAPLIN 



Adventure Cain«» 



IntrjStonOriQfl 

Caiacticfma-'e 
AnjIogMv^niui* 

MissJOnlPiooiSiCie 

\\50oooC«iie 
TheCoooi 
Sirangt Odyssey 
MysHfyFunHause 

PyfiinflclDoom 

GOOSlTowfl 

Savage istano I 
Savdigetsidndli 
Golden VGva<i« 
£fttfgyC7ar' 



•C a^KiBOJ-iBi 
C 3?i< |80?U> 

•C-3?K-lBO?3Ai 
C 32K I8a??¥l 

■c WK (eoMQi 

-iSK <B026Ci 
-32K (80331) 

?4K (BCOOA) 
•?4K IBCOIB) 
■24K (8C0ZC) 
-24K IBG03D) 
■24K (BOWEl 

?<K-(8O05f| 
•?AK-i8006Gi 

?4K rBOOWi 
'24K'(B0a&Ji 

■?4K-(B009K| 

24K (BOiffl.) 

■?4K-(B0I1M| 



D 

C 

■c- 
c- 
c- 
c- 
c 

•c- 
c 

•c- 

•c- 

c 

c- 



C 16K (VCb3HI 
C-SK 1VG55K) 



t28 95 

£18 95 
H4 95 
£14 9b 
r?4 95 
£24 95 
£14 95 
£14 95 
£14 95 
£14 95 
£14 95 
£14 95 
£14 95 
£14 95 
£14 96 
£14 95 
£14 95 
CI4 95 
£9 95 
£9 95 



T«ach-Yours«l1 Program* 

ConvrMIisnalFrencf) ■5C16K(VG44X) £39 95 



ConveruM<ulG«rman 

ConvtrsaMoaiSpanish 
ConvtfttMniimttan 
ToocnlytHfig 
Scat«ACap(Uf$ 

EufopeaflCcuntfiKi 

CiD>iais 
L«am Programming 

Invi'jInyMo Pro<jr,irn(T:in<) 
BasxialAroi'.ition 
6iS.«0tAriT.3t]O« 
PlJ^'rMfs^llcGf3D^•^« 

Pt.t)t'MiSSilcG'iliJtuCS 
DlS()l.l>|-.SIS 
CtsoUylisis 
Hofi." vertical Sccoii 



5C-16<-(¥G45V) £39 95 

5C-i6K(YG46Ay £3995 

5C-16K-(VG*79) £39 95 

?C-l6K-(VG490l ttb% 

C 24K'|YG56L) £9 95 

C 16K (VG57MJ £9 95 

C 8IC (rC43'rtfi £15 95 

C 32K (B057M1 £9 95 

-0-32H-(8058!<l £10 95 

•C-ieK-(8Q59Pi £18 95 

24K IBC60QI £1995 

C16K.(805»F| £9 95 

-0-Z4K-1B052G) £10 95 

•C-lEK-ie(ft3Hi £9 95 



RageFiippnifl 

Bu>ln*sm Programs 

Vtscak: 

WOfflPrOCtSSV 

Gripft— H 
SUIUliCS 
Arcad* Cama* 

Siar Rai«fs 

Aslefwos 

Spaainvaflers 

Missile Commano 

Super 8re3Kau! 

TariTrek 

TarrTreit 

StarTfek3 5 

RacemSoace 

SiWMirtgGiiiefY 

UMntai-iShool 

Jawt)reAer 

Baskeibiii 

TankTrap 

TankTrap 



-C 15KI8055K1 £9 9i 
•0-24K-<8056(.i £10 95 
■Book fXM57M) £4 00 

-0-32K-(n39fO£ii9 95 
•0-32KtvG42Vl £9995 
■0-24K;VG50e) £16 95 
■C-16K-(¥G51F) £1395 
■C-16K(VG526l £13 95 



HomaOama Prog 

Scfam 

CypfiefB&A 

T(iunde;isiS!V3 

RcuiifigT^ 

lunar Larxilr 

SunOayGoll 

OirtS 

Tournament Pod 

Snooker &8iSiV(ts 

Cftess 

Microcness 

CneckerKmfl 

Cfibtiaige&Oom'noes 



-E-8K-(YG66W) 

•E-8K-(VG600) 

•E-8K-(VG70M) 

-E-8K-(yG64U) 

■E-8K-(YG67X) 

■C-24K-(YL3ePl 

-0-32K-(Yi37Si 

■C-32K-(eOi5R) 

•C-ieK-(BQ350» 

.C-I6K-CB036PI 

■C-16K-(B012N( 

•0-48K-(80260) 

•E-MtYG6iR) 

C-16K-(YL34M) 

-0-32K-<YL35C) 

rama 

C-i6/24K-ivG58hi 

•C-32K-(B02CW) 

C-ISK (80375) 

•C 16K (B048C) 

■cieKiBO'.es) 

•C-16KIB013P) 
■Ci6K- 18042V) 

Cl6«(B045Y) 
■C- 16*: (8044X1 

•E-8K-(YG63T| 
•C-16K (Y140TI 
•C-16K-IYL41UI 
•C-16K-IB043WI 



£29 95 
£29 95 
£29 93 
£29 95 
£24 50 

£8 95 
£11 95 
£14.95 
£14 95 
£14 95 
£1095 
£22.95 
£24 50 

£8 95 
£11 95 

£17 50 
£29 50 
£1095 
£14 95 
£10 95 
£10 95 
£19 95 
£19 95 
£19 95 
£24 50 
£15 <» 
£15 95 
£14 95 



Po«t.'Stf iU 'i 

eiaCiucv 

Fas!(>ammen 

Re%t'Si(Off<»otyc«i 

Gomo'to 

Haojrrjn 

Hjmoty Oui^ly 4 Jack S J« 
Hciio'yO'CiiOfytWcv 
BritisJ" Herrtjje 

J'g-SawPt);jtes 
EurppeaA Scerv 

JtQ;S3vvP^»Z:»5S 

AianSafa'i 1 25f*'o<5faP!S I 
AarlSa■af'l35P'^J'a^sl 
Miro Bs95^t'si 3 Pfognmsi 

Utilltia* 

SO'SuperGraprvcs 

SO-SwpefGraefiics 

Aur>Wanii(GraDi>c$i 

AssenWefEfttot 

AssemWe' 

65020isass8mti!»' 

65020'sasseimxet 

0«racterGe«faio« 

Cturacte(Geo«rato< 

T^ioK 

Muale Provram* 

MuSttCarnpOSfe- 

Mov-ie ifteiTiK (use wm 
Music Comoostfi 



C-16K-I8017T) 
C-8K IYG62S) 
■CBSC (Y133L> 
C16K-IB019V) 
C »6K-(6018U) 
C-8K(YG54i) 
C16KMBQ38R' 
C-t6K-(a039N) 



£10 95 
£9 95 
£13 95 
£14 95 
£14 95 
£9 95 
£19 95 
£19 95 



C'IBK (80401) £1995 



C-I6K(S041U) 
C-16K- (80490) 
■0-l6K-(e050t) 
C-l6K-(YL38fi) 



-0-48K 

■C-48K 

■0-48K 

■E-8K- 

C 16K 

•C-8K- 

0-8K 

•C-16K 

■D IGK 

E- 8K- 



(8028FI 
(B0;9Gl 
iBa27Ei 

IYG68Y! 
lYt32K, 

(Vt.30Hl 
•IYL31J) 
1YL27E> 
1YL2SF1 
IV659P) 



•: SK'fVGaaC) 
■C-:8KiB034Mi 



£1995 

£1895 

■24 95 

£8 95 

£2995 
£29 95 
£43 95 
£39 9J 
£16 95 

£8 95 
£1195 

£9 97 
£12 50 
£2150 

£35 95 

£9 95 



Computar Languagaa 

OperaftncSysiemA- 48K.(e030H) £52 50 

OSFOrtft D 24K-<¥l?9Gj £49 *> 

PilOt(COflSinief> -EW IY669A) £54 00 



Key C >- Cassette 0-0»sk E-C*i!-d9e 
2C a 2 Cassettes etc 8K l6Keic sfovvs 
.Tmmum t!ie«nory reflunefflent 
S«nd sae now for our new software leaftet with details of all the above programs. Order As XH52G — Issue 2. 



$ub»crib« now to America's l«ading Atan^nly magaiine • 

New titles this month 

L*arn Programming: 
lnvitationloProgrammtng2 -C-16K- (6067X1 172% 
Invitation to Pfograrrotiirtg 3 -C-16K-(8068Y| £22 95 

Business Programs: 

Personal Financial 

Management D-S^KieOeSV) £49 00 

MoftgageandLoan -C-l6K-(8066V/i £13.95 



' Anclog — 6 i$su»t p«r y»ar tor iusl £9.00. Order is GG24e 

Arcede Games: 

CavmsofUars -O-SaK-lBQegA) EJ4.50 

CenitpetJe •£-i6K-(BQ70M) £29 95 

PacMan -E-16K(B07lN| £29.95 

K-ftazyShootOtit -£-l6K-(B063T} £2995 

MotiSkattack -0-32K-(eQ77J) £26 95 

GhoslHuntef •C-16K-(BQ64U) £24 50 

Galactic Ctiase 

Galactic Chase 



Home Programs: 



E-16K-(e072P> £24 50 



•0-32K-(S061R) 

-C-16K-{B062S) 



£17 95 

£15 95 



Computer Languages: 

MiCfOSOll Basic ■0-32K-(BQr4R) £59.95 

PiW(EduC3ICf) EWC'eK -(80755) £79 95 

Utilities: 

MacroAssembfer •O-32K-(S0730) £59 95 
K-DOS (Superior tjisk 

ooerating system) -0-32K (B076H) £53.95 



innii^piLiiini 



Maplln Electronic Supplies Ltd 
P.O. Box 3, Rayleigh, Essex. 
Tel: Southend (0702) 
552911/554155. 



I 
I 
I 
I 
I 
I 
I 

I 
I 



I 



Note Order codes shown in brackets 



Pnees correct it tme o( gong y> pcti% 
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J.K.GREYE SOFTXA/ARE LTD 

TU€ 'v/O / CCi'^COQTinN CnCTi IQOC U 
IIIL I ILW UL I ILl\l II lUI I Dur i tlfl n\L H 

^'Without question the finest machine code games avaHable 

today::. J.N. Rowland Product Manager for W.H. SMITH. 



fni ICC 

UUJC 



GAMESTAPC 1 for IK 

10 Games ind. ASTEROIDS. UFO. 

GUILLOTINE. KALEIDESCOPE. etc. 



ontytUS 

CODE, BOMBER. 



raOBABLY TME BEST VALUE Ik TAPE AVAILABLE 



W«'vc done in IV. games wiWch some of oof comp^tjofs 

require 16k 10 do! 





GAMESTAPE 2 for1«K . 
•STARRGKTER Superb 

aga^ntt » background 
eno'wons 



.onlyCXW 

Dante. Set 

tlunrung 



m»chin« cod* Space 
of twirtkltna ttart. with 
:l vou can hii the erttmvT 
PYRAMID Can vou move the FVamid? Make a mistake and 
;! will coii9i«j! A Tliifikef*o«ftte, 

ARTIST Th« ultimate Graphic Designers aid. 8 Directions, 10 
Memories, SAVE, COPY, RUBOUT, CLS. etc. 



GAMESTAPE 3 tOf leK . 
*CATACOMB$ A Multi. Level 



Adventure. Eac^ 

7 Monsters, 
le-rti), 



Graphics 
level can contain up to 9 Rooms. 8 Passages. 
Food, God, Traps, Phantoms, an Exit Ito the next 
and there's an infinite nunnber of levels. 
NOTE . . This ij NOT orw of th* nec«s«rilv lirrnted text 
Adventures as soW eisewfiere. 

'An txcefffrtt tdaicsrve game which wiO ketp you amustd 
fotnounr — cOMPyrsn 6 video games. 



■if*;- 



^C * ''* CO*** 



■i 

'2J 




GAMESTAPE 4 for 1SK _ 
*3D MONSTER MAZE 

Unbe.iev8t>ie Graphics' 



All Others 



Th« Game 10 Top 
Can vou find your way through the 
Mare? The EXIT is there somewtwre. but then so <s a t.rex, 
and its afref YOU' A'l in 30 (the T.REX will actually run 
towards you in full perspectivel), you've never seen anything 
like this biefofe! 

'JO MONSTER MAZE is the 6»if jame / h»ve wen for the 
ZXSf: . . . COMPUTER b VIDEOGAMES 
•ff / htd 10 choose /ust one progrtmrm lo impress an atieHefKe with the eapsbHitiet of 
rft» ZX6J. then J.K. Graye's 3D MONSTER MAZE wotM be the one without ttoubt' 
. . . . ZX COMPUTING "SnijOTt btmint.brXantr....POPVLAfi COMPUTING WEEKLY 



OAMESTAPE B for 1M( . 



.OI*ft*» 




*3D DEFENDER The Ultimate Space Game Super fast 

Maehin* Code 3D version o< th* Arcad* favoums. You have 

to save yoa' home planet from the maraudirig Alian Spacecraft 

This It all in 30. v<Xir view»Cf<«n shows yOu th« view Out 

of your fighters cock^l window. The backdrop movei when 

you turn. Of fly up or down 18 flight directions), just as if yOu 

were really ffying '" But then YOU ARE! The Enemy Saucers 

will actually lOom towards you in 3D. and shoot you rf you let them! Your display 

inchjdos Score. ShieM Strtogth. Aittude, Piomrtmy, Forwwd Radar and your viewsoeen, 

which shows your rotating home plar>el. tiackdrop of Stars. Meteors. Explosions, 

Plasnva Blasts, your Photon Beams, up lo 4 Enemy Saucers and of course its att in 

full 30! 

A SMASH Hnr «l the ZX Microfair Imoat at the oltiw aaftware houeee wantwl a 

copy), m game rtol to ba misaadi 




GAMESTAPE •forlK. 



.onlya.K 



•BREAKOUT Super Fast FuM Screen Display Game. Your 
gl! time favourite with an added twist. See how much Money 
you can win and watch the pounds convert to Dollars. All 
in Machine Cod* lor Fast Action with 3 Speeds. 2 Bai Sites 
and three angles of reboundl The best BREAKOUT around 
and at this price you can't go wrong! 



GAMES MARKED * INCL. MACHINE CODE. 
Prices include VAT and U.K. P. & P. 
(Add appropriate Postage on Foreign Orders). Cheques/P.O.s to 

J.K. GREYE SC3FT\A/ARE LTD 

16 Brendon Close, Oldland Common, Bristol BS15 6QE 

CREDIT CARD SALES: Phone: 01 -930-9232 (9 a.m.. 7 p.m.) 
FOR INSTANT DESPATCH 



If you prefer to see before buyi'^Q- <hi' range of QAMEBTAPES 
are stocked by the following stores, 



BUFFER MICROSHOP 

GAMER 

GEORGES. 



MICROSTYLE __ 
MICROIWARE _ 
SCREEN SCENE 

WH SMITH 

ZEOXTRA 



. 374A Streatham High Rd., Londori SW16: 
. 24 Gloucester Rd., Brighton; 
. 89 Park St.. Bristol, Avon; 

- 29 Belvedere, Lansdown Rd.,Bath, Avon; 
. 131 Melton Rd., Letcoster; 

144 St Georges Rd . Cheltenham. Gtos; 

- Over 200 Computer Branches; 

. 5 School Lane. Kirtjon, Bournemouth, Dorset: 



TRADE'S EXPORT ENQUIRIES WELCOME 



EVERYTHING 



SHARP 



We have in stock th* full range listed 
by Spectrum. 

^^m ma^ The MZ SOB and a full range 
'Wflf^ of peripherjit. 



6XCVAT INC VAT 



APPLE 



Apple II and 111 Computer Systemi In 
stock ind we are an authorised Service 
Centre for Apple. 

^^ • m^ VYe are in appointed dealer 
ff^U^ for Jarman Business Systems. 



£100.00 

£15.00 

£30.00 



C4S.0O 
£12.00 
£14.00 
£1«.00 



NASCOM 



EXCVAT INC VAT 
Miteom 2 (kit) No user RAM 

£225.00 £258.75 
Naicom 2 (built) No uitr RAM 

£285-00 £317.75 
Nascom Power SuppV (kit) 

£35.00 £40.15 
Nascom Micro-ed 8K Computer 

£399.00 £458.85 
Niscom "Special Edition" 
8K Computer £429.95 £494.44 



Nascom } 48K 

Computer 

NaKomftAM616K 

Board (kit) 

Naseom !UM 8 16K 

Board (built) 

Additional 16KR.AM 

Additional 32K RAM 

48K. Add-on Memory Board 

for "Special Edition" £130.00 

I/O Board (kit) 

PIO Option 

CTC Option 

UART Option 
Nitcom Single D ilk 
Drive inc FOC Card 
NaKOm Double Disk 
Drive inc FOC Card 

NAS-OOS 

Operating System 

CP/M 2.2 

Operating System 
NAS-SYS 3 Operating 
System 
ZEAPZ.Ifor 
NAS-SYS (EPROM) 
8K Microsoft Basic ROM £20.00 
Niscom 2 Graphic ROM £15.00 



£499,00 £57 J.8S 
£80.00 £92.00 



£115.00 

£17.25 

£34.50 

£149.50 

£51.75 

£13.80 

£16.10 

£18.40 



£470.00 £540.50 



£685.00 
£4S.00 



£100.00 



£20.00 
£37.00 



£787.75 

£St.75 

£115.00 

£23.00 

£42.55 
£23.00 
£17.25 




SRS MICROSYSTEMS 



94 The Parade, High Sweet. Watford, Hens. 
Telephone (0923) 26602. 
YOU'LL VALUE OUR EXPERIENCE. YOU'LL 
VALUE OUR PRICES. FREE SECURICOR DE 
LIVERY OR POST ON ORDERS OVER CSftj 

H<'t pu'cMt* jro (lilt «ii<hir.f« iviiUbl*. E. t O.E . 




If you own a ZX81 

or a ZX SPECTRUM 

then you need the 

ABACUS CONTROLLER 



ZX81 

Developed to 
eliminate tedious 
swapping of plugs 
when LOADING or 
SAVING programs 
on cassette. 
One switch operation 
allows selection 
TALK, SAVE, CUE 
and LOAD modes. 
Using a built-in 
microphone/ speaker 
to allow fast and 
reliable program 
name and cueing. 



SPECTRUM 

Single switch 

selection of 

SAVE, LOAD 

& 

LAMP modes. 

Built-in 

amplifier and 

loudspeaker 

boosts 

Spectrum 

sound 

out-put 

£14.95 



BBC & TRS-80 owners: 

Your controller has a cassette motor override switch. 

Send cheque or P.O. for C12 (£13.95 for TRS-80 or BBC 
controller) including P&P to: 

ABACUS ELECTRONICS 

186 St. Helens Avenue 

Swansea, W. Glam. 

Tel: {0792} 50282 
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SPECTRUM ■ ■ B.B.C. MICRO . . ATOM . . VIC 

SPflCEkiJflRP(32K) 




Space Waip is a fantastic space advcntujro game, far more sophisticated thooi 
most 'Star-Trek' type games. Makes full use of the sound and graphics facilities, 
and comes with a 15 page instruction booklet and a function key template. 
Probably the most complex space game yet! Includes high-resolution sector and 
battle diisplays, full status reports, energy allocation di^lays, and much more. 

£11.50 inclusive 

SPACE PIRATES (16K) 

Space Pirates is a new arcade- style game for the model A or model B BBC. 
Micro, xxsjng his^-resoluton graphics and sound. Protect your space eggs from 
the invading pirates. Written in machine code for ktst action and incredible 
graphic effects. 

£8.00 inclusive 

BBC CHESS (32K) 

Very powerful chess game for the B.B.C. Miao. One thousand levels of play, plus 
many options including setting up board for chess problems, saving game on 
tape etc. Deals with coBtling and en passant 

£11.50 inclusive 
POLARIS (32K) 

You ore the captain of a Polaris submarine sailing through enemy waters. The 
enemy ore attempting to get a large convoy across the sea to supp<nt their troops 
- your mission is to sink a vital tonnage to prevent this. 
Computers responses ore very fast 

£8.00 inclusive 



ORDER YOURS TODAY! 




BUG-BYTE SOFTW.iVRE FREEPOST X- S^jtt.f :<y^ LIVERPOOL L3 3AB 



MAZOGS- 
3 STAKTREK. 



ZXAS ASSEMBLER, 
ZXDB DEBUGGER, 

ZXTK TOOLKIT 

MULTTHLE 



. £10.00 
.£5.00 
^£5.00 
_£8.50 
>£6.00 



; £17.50 



_£4-00 

_e9oo 

_C6.50 
_£8.00 
PROGRAM PACKS 1-8 (each) £400 



INVADERS 

DICTATOR 

DAMSEL & THE BEAST. 
CONSTELLATION 




VICMEN. 



.£7.00 



ANOTHER VIC IN THE WALL £7.00 

VICGAMMON £7.00 

ASTEROIDS £7.00 

VIC PANIC £7.00 

VIC COSMIADS £7,00 




>noM 




INVADERS 
CHESS 



747 FLIGHT 
SIMULATION. 

GALAXIANS- 

BREAKOUT _ 



£8.00 
.£9.00 

. £8.00 
.£8.00 
. £4.01) 



FRUrr MACHINE , 

PINBALL 

LABYRINTH 



LUNAR LANDER 
GOLF 



.£4.00 
.£4.50 
.£7.00 

.£5.50 
.£5.00 



ALL PRICES INCLUDE POSTAGE 




Kfrose send .Tie 

I «nclat« ch»qu*/PO !ot 

OR Please aebi; my Access 5224 

B.IRCLAYCARD 4929 

Nome 

Addioss 



Exptr/ date 



Code 



Decd«;s Disco'JT.! Avciicble 

ACCESS BARCLAYCARD ORDERS WELCOME ON 24hr 

ANSAPHONE 051-227 2S42; or menl » 

BUG -BYTE SOFTWARE, 

FREEPOST, ;N'o siconp leq ) 

LIVERPOOL U 3AB. 



□ 
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BIG VIC SAVERS 
from the Experts 



TheVIC 

CENTRE 







-0^ 

FOR STARTERS 



Ihe complete VIC 20 coiour computtr kit 
to get you started. 

The VIC is friendly, devei and v»y 

powerful. Our Starter Kit comes 

complete with: 

The VIC 2il colour computer 

The VIC cassette dedc 

10 blank cassettes 

The VIC games joystsck 

The teach yourself 'Introduction to Bask, 

Part r and the VtC Ussf Manual 

We supp^ s 13 amp plug am) give you 

the VIC Cemre twelve nwmhs warranty 



Vow VIC Starter Kit saves £20 on RRP 
(before VAT1 and wiR be malted complete 
and ready to go. 



£217 

(OlVAT 

Total pria CmS6 M VAT •- « put Et ptcbag 

niA'iHanetiL 



HAVE FUN AT 
OUR EXPENSE 



Any three VIC Cemre cassette games for 

just £1750 exd VAT 

Choose from: 

BGtz 

Canyon Fighter 

Star Wdf 

Tunesmrth 

PR Software 

Packman 

Invader Fai 

\r)t; Cute 

Othello 

Super Moon lander 

Total pries e20.12 mc VAT ♦ £2 past & 

packing 



Any 3 



(xdVAT 



Aity3 



tidVAT 



£17.50 



£43.50 



Any thiee VIC cartridge games from the 

ViC Centre for just £43B excl VAT 

Choose from: 

Super Slot 

Road Race 

Av»iger 

Super Lander 

Alien Game 

Amok 

Bounce Out 

Alien BTitj 

City Bomber 

Black Hole 

Total price £S0J)2 inc VAT « £2 post & 

packing 



To order send mail order to 

ADDA Home Computers Ltd, FftEEPOST, London W3 68R - you do not need a stamp 
- eniJosing details of your order + cheque to include VAT ^ postage h packing 
Instant telephone orders: Telephone the VIC Centre on 01-992 9304 and ({uote your 
Visa, Access or Amencan Express number 




GEHING BIGGER 



Got a VIC 20? Then you wJI protebly 
warn to expand its memory capacity and 
use cartridges such as the Programmers 
Aid orthe Super Expander. With the VIC 
Centre Expansion Padcage yot can take 
your VIC up to 30K wid) the Arfon 
Ejqiansion Unit with its seven slot 
mother board and integral power supply. 
The ^uminium cover wiH alow you to 
neatly position your monitor or TV set. 

For just £160 excludng VAT the Getting 
Bigger kit saves you £20 and has: 
The Arfon Expansion Unit 
Cover to take TV 



A 16K Ram expansion cartridge 
A choice of either Progtammefs 
Reference Ginde or VIC Re^skd and a 
chwce of &^>ef Expander or Programmeis 
Ahw Machine Code Moohor cartridges 



£180 

OdVAT 

Tccrt prio tZaSS ed VAT » f4 con 6 ptdcing 



Kit VIC Centic, 15t Vrctom Road. Acutv London W3 Intar Nonh Adon rube sarins r»s fite w6ttx nnge 
of vie *a«sori«. AH Die iswis btlow wt aniabic mad onJef-jusl teiephcine wi* youf acdrt can) numto 



Hardwv* wd Pwiphwa b 

RS237CCiinn(ig« 

ISECitndge 

Vic 3K Rampxk 

VSe BK Raenpacfc 

VicieKRainpKk 

Piogramni ew Aid 

Super Eipander {High Rtsoiulionl 

Matin Code Monttcr Careidge 

Joyswk 

Ughtpcn 

Joyttick(ptot1»gl 

Lowcosi liS232C 

ToolKii 

Vic Kit II 

Gjma Port Adaptor Ca&le 

ROMSwtcHnanl 

HS232C{itfyiintlemtnied 

Cslxidgfis 

Satctttts & Mtwonttt 

Qoudbunt 

ittnaisaiiee 

Star8)(d« 

JdyUonsiErs 

Spjderj from Man 

McuwRufl 

CMMtta* 

kivoAictiQn to Basic 9» H 

CadetKtifcn Codemakcr 

Vic ScsmoH. Traci 8ouac« Out 

iMoralvMa3S.Ma4iHaRltr 

Amok 



PnuadVXT 
30^ 
47 J8 
2EJ04 
39j09 
SS.17 
3D^ 
3039 
30JS 
%Sl 
2J» 
1100 
22.99 
2S.00 
2S.00 
17.25 
Sin 
4SL0O 

21.73 
17.3» 
21.73 
17JS 
17J6 
21.73 
21.73 
I7J5 

I3AI 
6iS5 

7i2 
EJ$ 
BJB 



Mastetwts 
Kiddit Chedcefs 



AInSiti 
Hole 

Ha<i9niift4iar)9math 

SbAun 

OtnBuggr 

SofxrWonn 

vyorni 

CoynicBanie 

Codebreaker 

VitermA 

[>uyBatoon 

Jungit 

Rtbbil Functiofts 

C*B«tws raqniriflg adCikinil 3X 

AMaiIng 

Missle C«ininand 

3CWa2« 

Dragon Mta 

AsDroidB*)! 

Tcai 

Skftnali 

Space Onisicn llml 1) 

The Mm 

Fniggar 

CliarKt2a 



w 
sn 

Sli 
&95 
7jU 
B« 
i3« 
U( 
M( 
117 
431 

2n 
v» 

m 
7je 

i3( 
4^4 

GJ18 
7« 
US 
&9S 

7in 

7JR 

m 

BJN 
BJM 
SJ5 
7ilZ 
4i4 



Al ** ttoM (KB m Bd VAT, Id) tr pv KdK, (VUt* 6 
padag. 
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YOUR tJETTEltS. 



FLEXIDISC FAN 

^Congratulations on your far- 
^ seeing flexidisc experiment; I 
hope wc are to see many more. Here 
are a few notes on my own findings 
when attempting to Load the 
program. 

First, being flexible, the disc 
tended lu distort and slip on the 
normal turntable. This ga\-c a 
variable frequcnc>' signal which can 
cause problems with the internal 
clock on the computer. This was 
easily overcome by Celloiaping the 
flexidisc to a thicker backing and 
further Cellotaping the assembly 10 
the turntable. The method of trans- 
ferring disc to tape was then used 
and immediately problems became 
apparent with the automatic level 
control on one type of music centre. 

The signal was far too weak on 
playback and leading unsucccssfiil. 
Changing to a stereo recorder having 
a VX' meter with a range to 6, and 
cxpcrimcntine with different levels 
showed that level 3, i.e., the middle 
of the range, gave the best results. 

A clear undistorted recording on 

TDK tape loaded successfully and 

back-up copies on C12 were made 

immediately utilising the cheap tape 

recorder normally used with the 

computer. The game itself is good 

fun to play and, as yet, unbeaten. 

G L Smith, 

Slough, 

Berkshire. 

FAIR PRESS? 

jis far as I am aware, Eric Deeson 
^fhas not published the para- 
meters by which he judges software. 
Perhaps he should include that 
information with every review. I 
accept that a large part of his reviews 
will be an expression of his personal 
opinion, and that certain elements 
must be a purely personal view, and 
cannot be quantified against a given 
scale, for example, format or screen 
layout, quality of graphics and 
novelty. 

However, the quality of a pre- 
recorded tape is one factor which can 
be more accurately assessed, and I 
feel that Deeson's approach to this 
element of his reviews may require 
some modification. In the May 
review, Deeson writcsr "A tape 
recorder for £18.50 from G J 
Henderson ... is the Hong Kong- 
made Duettc, which had the task of 
loading all the programs for this 
review . . .". 

In \iew of the known problems of 
the compaiibitity of cassette 
machines with the ZX-81, is it a fair 
test of ZX-81 software to use only 
one cassette machine, and to con- 
demn all of a company's software if a 
sample fails on that particular 
machine? The two tapes from my 
company which he believed to be un- 
loadable were checked by five 
independent exhibitors at the ZX 
Microfair m Manchester and were 
loaded successfully by them. 

Perhaps the quality of the record- 



ing on the tape should be evaluated 
electronically, and if the tape fails to 
load on one machine, others should 
be tried. 

Surely the main purpose of a soft- 
ware review is to impart information 
about a program to the buying 
public, which they would only be 
able to obtain themselves by buying 
the product. On this basis, I believe 
that a reviewer should persevere 
until he successfully loads a 
progmm, and can fulfil his main 
aim, and if that requires him return- 
ing tapes to a supplier for replace- 
ment, he should do so. 

Martin Ridout, 
Picturesque, 

West Wiekham, 
Kent. 

NO GUARANTEE 

kio doubt as in common with 
fYmany other readers of your 
magazine, I purchased a full-size 
keyboard for my ZX-81. I removed 
the computer board from its casing 
and fixed it lovingly into my new 
keyboard. Away I went, fingers 
dashing all over the keyboard, every- 
thing was rosy. 

Then one day my ZX-81 developed 
a fault; not to worry, it was "fully" 
guaranteed — or so I thought. 
According to Sinclair Research, I 
had invalidated my guarantee by 
opening and removing the computer 
board from its casing and it would 
cost me a minimum of £20 to have it 
repaired. 

So to all those who have, or are 
contemplating purchasing a key- 
board, you have or will have thrown 
away your "fully comprehensive" 
guarantee. 

PyShatp. 

Reading, 

Berkshire. 

PURE ARTISTRY 

^The Pure Artistry program by 
f John iVlarshall, Your Computer 
June, does have one disadvantage. 
Everywhere the spot goes ii draws a 
line. Using the space bar in con- 
junaion with the arrow keys pro- 
duces a new set of values for Z and 
can be used to move the spot without 
drawing a line, or to erase a line 
already drawn. 

The change makes use of the Reset 
command to darken the position 
behind the moving spot. Line 50 is 
not required. Lines 60, 70, 80 and 
1 10 should be modified to Else 66, 
76, 86 and 1 16 rcspeaively. 

The following new lines arc 
required: 

66 IF Z = 136 THEN 67 ELSE 70 

67 Y = Y-1: GOSUB200 

68 RESET (X, Y + 1 ): GOTO 30 

76 IF Z - 144 THEN 77 ELSE 80 

77 Y = Yt1: GOSUB200 

78 RESET (X, Y-1): GOTO 30 
88 IF Z = 160 THEN 87 ELSE 90 

87 X-X-l: GOSUB200 

88 RESET (X + 1, Y): GOTO 30 

116 IF 2= 192 THEN 117 ELSE 120 

117 X-X-Kl:GOSUB200 

1 18 RESET (X 1 , Y): GOTO 30 



200 IFX<0THENX-X + 1ELSEIF 

X>127THENX = X 1 
210 IF Y<0 THEN Y - Y + 1 ELSE IF 

Y>47THENY-Y-1 
220 RETURN 

The values of Z for diagonal move- 
ment are 168, 200, 208 and 176. 
This can easily be incorporated into 
the program if required. 

Kjf Maris, 

Coigratx, 

Nottingham. 

PET TO VIC 

^|j*any people will have experienced 
fWfi^i frustrating fact that Pet-pro- 
duced data tapes will load on the Vic 
but not vice- versa. This can be 
remedied by the following procedure. 
Before loading the program type 
the following, which is for the 
standard 5K Vic. 

POKE 4096,0 
POKE 41,16 
CLR 
Vic with 16K 



For 

type: 



I can 
works as 



expansion 

POKE 4608,0 

POKE 40,1 

POKE 41,18 

CLR 
assure you this method 
I have been using it for 



months without fail. 



T Wilson, 

Preston, 

Lancashire. 



BBC TIPS 

//ere arc some discoveries I made 
//using my newly-acquired BBC 
model A, which are not in the 
manual. 

Peek and Poke are virtually redun- 
dant on the BBC Micro except for 
screen control. To find the character 
number of a character on the screen 
use: 

PRINT ?(HIMEM-^X-^Y*40) 
where X equals the number of 
columns across and Y the lines 
down. To Poke the screen with, say, 
a 2 use: 

7IHIMEM + X + Y' 40)-ASC"2" 
Notice the equals sign instead of the 
usual comma. In Mode 7 (teletext) 
only a black and white text is 
apparently available. However, there 
are in fact six other colours, chunky 
graphics, double-height and flashing 
characters. To obtain the colours, 
you must Print a control character 
bv using 

PRINT CHR$(X) 
or 

VDU X:PRINT; 
These codes are: 129, red; 130, 
green; 131, yellow; 132, blue; 133, 
magncta and 134, cyan. For 
instance: 

PRINT CHRS(134);"M3rk Stephens" 
would print the name in cyan. 

For chunky teletext graphics, add 
16 to the colour code that you want. 
Chunky graphics replace number.s, 
lower-case letters, and some 
symbols: 

PRINT CHR$(150);"55" 
would print two cyan rectangular 
graphics. For flashing letters: 
PRINT CHR$*136); 



To obtain double-height characters: 

PRINT CHRS{141):"Your Computer"; 
PRINT CHRSil41);"Your Computer" 
will print Your Computer in double- 
height characters. 

Mark Stephens, 
Portsmouth, 
Hampshire. 

VOYAGER ERRORS 

rhcre are two errors in Voyager 
Views in the July issue on page 
82: 
170 PLOT 6, SIN(RAD(Y + INC)> 

X +M, etc 
120 FORX = R"l.2TOR'2 5STEP 

R'0.06 
These faults arc by no means 
obvious, and they stop the program 
giving meaningful results. Also, how 
about a bit of colour? For example 
50 VDU 19,1.0.0,0,0 
no VDU 19,1,3,0,0,0 
will give yellow on a black back- 
ground. 

A S Day, 

Fetcham, 

Surrey. 



TRANSFER CODE 

/n the June 1982 issue you pub- 
lished a program by Nick 
Godwin for transferring machine- 
code from Rem to RAMtop. It 
seemed to require about 1.5K. This 
program is 24 bytes long and docs 
the job about 100 times faster. I am 
assuming that RAMtop has been 
Poked with 124 — that is, Poke 
16389,124. 
01 LO 8C 

14,00 Number of bytes to be 

transferred 
11,00,70 To 32,000 on 
21,82,40 From 16514 
ED, BO LD1R 
09 RET 

To reverse the transfer exchange the 
addresses so 

1182 40 
2100 7D 

John Nitson, 
Redhill, 
Surrey. 

ZX-81 VERIFY 

/do not own a Spectrum, but I do 
verify my programs on my 
ZX-81. If the Break key is pressed 
while in the load mode it will either; 
New, if part of a program is loaded; 
or Break if the program has loaded 
or if no program has loaded, giving a 
report code of 0/0. 

Therefore, to verify a program 
follow this routine: 

■ Save the program 

■ Do not press New 

■ Load the program 

■ If the loading is completed satisfact- 
orily - 0/0. If the loading failed then 
either poll out the ear plug then 
Break, Newline or wait until the 
screen displays the "I'm looking for a 
program" picture then Break, New- 
line. This will result in 0;'0 then return 
the listing — try again. 

PAlcock, 
Castle Cary, 
Somerset. H 
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£50 Binatone will offer 16K, 
colour, sound and keyboard 



Bjnatoses new machine may knock 
the bottom out of the micro market. 
At £49.95 for typewriter keyboard, 
I6K RAM, colour and sound it 
would be formidable enough, but the 
news that it is to be sold in the High 
Street through Woolwonhs, iVrgos, 
Rumbelows, as well as by mail order, 
should frighten Sinclair and that 
company's rivals. 

Binatone is planning to sell 
400,000 nwchincs in the first year 
alone. This has raised fears of a 



Japanese takeover of the British 
market. Binatone will make the 
machine in Hong Kong using Japan- 
ese components. The Binatone will 
use Tandy TRS-80 software and will 
be expandable up to 64K. 

By Januarj', when the Binatone is 
launched, at least six new machines 
will probably have beaten it to the 
market but Binatone is bound to be a 
strong contender because of its 
experience in selling consumer elect- 
ronics produas. 



Price w^ar is new game from Texas and Atari 



Texas iNSTRU.vtENTS and Atari have 
fired the first missiles of a price war 
that should make Space Invaders 
look like a vicar's tea pany. Atari's 
400 and the Texas TI-99/4A will 
sell for less than £200 — a saving of 
£100. With the new Dragon weigh- 
ing in at the same price, there arc 
now five similar computers — 

Fry's software 
library 

Leasikg business software packages 
for minis and mainframe computers 
is not uncommon. Alec Fr)* intends 
to emulate the practice, in a small 
way, with a ZX-8! and Spectrum 
software library. He means to offer a 
range of 30 programs for hire at £1 
each per ihrce-wcck period. The 
range will include games, utility and 
toolkit programs, all commercially 
produced and on sale elsewhere. 

Several software companies are a 
little unhappy about the scheme. 
Apart from the scope it offers for 
copying programs, the scheme raises 
the delicate question of copyright. 
Fry aims to operate a payment 
system similar to that used by public 
libraries. The Public Lending Right 
meant that authors gained a copy- 
right fee on books loaned out. At the 
rate of a few pence per hire this 
would be a small sop to any dis- 
gruntled software writer. 

It is very difficult to ensure pro- 
gram security. Most commercial 
programs Stan by disabling break 
and interrupt kej^s. But with a 
degree of expertise it is usually 
possible to circumvent these and 
other measures. An American firm is 
even selling a program called Pick A 
Lock, which is designed to assist 
breaking and entry — into software, 
of course. 

Midlands show 

Sinclair users in the Midlands will 
be able to enjoy an exhibition at the 
Bingley Hall, Birmingham on Satur- 
day, September 11. The new Spect- 
rum will be on show, so if you are 
still waiting, at least you can see one. 



including the Vtc-20 and 48K 
Spectrum — battling for the public's 
favour. All offer colour and sound. 

The Spectrum's strength is its 
memory, while the Atari and Texas 
rely on wide ranges of plug-in soft- 
ware cartridges — although the 
Dragon's ability to use cenain 
Tandy Color Computer cartridges 
may diminish this advantage. 

Ever since the Your Compuitr show 
where Vic-20s were on sale for £1 S5, 
rumours have been rife that Commo- 
dore will drop its prices before 
launching new models this autumn. 





'* 




1 



Spectrum is late for school 



First ihe good news — twice as 
many Spectrums are now made as 
arc needed to fulfil incoming orders. 
Now the bad news — the Sinclair 
claims that the backlog would be 
cleared and new orders satisfied 
within four weeks have proved un- 



founded. Many who ordered the 
larger Spearums have waited eight 
weeks or more. In addition to the 
problems with the printcd-circuit 
board, Sinclair's power supply packs 
have also caused problems on the 
Spectrum. 



C&sio has now introduced a printer for pocket computers and its pro- 
grammable calculators. The FP- 10 mini printer is expected to sell for 
around £50 and is compatible with the FX- 702P hand-held computer, the 
FX-601P and FX-602P calculators. Printout is at a rate of two lines a 
second, 20 characters a line. Sales enquiries to Casio Electronics Ltd, 
1000 North Circular Road, London NW2 7JD. Telephone 01-450 9131. 




Sinclair Research has had to wait 
almost as long for the Government 
to fund schools purchasing the 
conipany's computers, as customers 
have for the delivery of Spectrums. 
Now the Industry Efepartment have 
added the Spearum to its approved 
list. Previously the Government 
would only pay half the cost if a 
secondary school bought a Research 
Machines 380-Z or a BBC Micro. 

Once your Spectrum arrives there 
will be no shortage of software for it. 
Many programs — old favourites 
and new games — have just been 
launched. Ex-Sinclair engineer 
Richard Altwasser, interviewed in 
last month's Your Computer, has 
produced the Cambridge Colour 
Collection. 20 programs from Lunar 
Landing to Home Accounts are 
supplied on a cassette with a free 
book for £2.95. Available from 
Richard Altwasser, 22 Foxhollow, 
Bar Hill, Cambridge CB3 SEP. 

Campbell Systems has produced a 
dissassembler for £5.95 from 15 
Rous Road, Buckhurst Hill, Essex 
IG9 68L. Newsoft will allow you to 
add a few extra chips to your 
Speanmi with Roulette for £4.95 
from 12 Whitebroom Road, Hemel 
Hempstead, Hertfordshire. Jcga 
Software can offer Alien Command 
from 27 Hallcroft Avenue, Countes- 
thorpe, Leicester LE8 3SL. Quick- 
silva charges £5.95 for QS Space 
Intruders, available from 92 Northam 
Road, Southampton S02 OPB. 
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HEWS. 



Green light for the cut-price Amber printer 



2400 PRINTER 

NORMAL CHARACTER SET 
DOUBLE WIOTH 

DOUBLE HEIGHT 
LARGE CHAR'S 



lower case alphabet 




At last, a reasonably-priced printer 
has appeared for a wide range of 
personal computers. Amber has pro- 
duced a dor-matrix primer for 
£69.95 plus VATj suitable for the 
Vicj BBC, Atom and others. The 
company aims to be able to interface 
with as many difFercm micros as 
possible including the ZX-81 and 
Sptctrum, although some will need a 
separate interface adaptor. 

Looking rather like a calculator 
printer's output, the printout gives 
24 characters a line on plain paper. 
This should prove more economical 
than Sinclair's thermal paper, while 
providing bencr quality prim. 

The Amber 2400 is supplied by 
Amber Controls, Central Way, Wal- 
worth Industrial Estate, Andovcr, 
Hampshire. Telephone 65951. 




Maestro's Microdrive is beaten 
to the mark by Balkan BATS 



SiNCLAiRS HOPES thai his Micro- 
drive would be the first rapid-access 
low-cost mass-storage device on the 
marlict have been smashed by the 
Hungarian-built BATS MCD-1. 

The hardware for the Sinclair drive 
is now complete and a planned 
launch, later this year, just awaits 
some finishing touches to the oper- 
ating system. Details of its mech- 
anism remain secret. 

In the meantime MCD-1, a micro 
cassette disc drive supplying 150K 
of memory, is alrrady available for 
the Vic-20, Video Genie, TRS-80 
and the ZX-81. Although the drive is 
cheaper than conventional disc 
drives, the cost of a complete system 
is far higher than cassette systems. 

However, there is no doubt many 
users will consider the gain in saving 
and loading speed, as well as 
memory capacity, a worthwhile 
return for the extra outlay. Having 
used a disc it is difficult to muster 
the patience needed for cassette 
systems. 

Many software suppliers believe 

Audiogenic Vic 
cartridge 

Another vic-20 utility canridge has 
apcared on the market — Audio- 
genic's programmer's aid, Buti, 
offers the usual range of facilities — 
such as Renumber and Trace — plus 
two new features. 

Buti supplies an extra 3K of 
memory, hex-to-dccimal conversion 
and a command which reformats the 
Vic to 3K or 8K mcmorj' configur- 
ations, 

Retailing at £39.99, it is available 
from Audiogenic Ltd, PO Box 88, 
Reading, Berkshire or from Vic 
dealers. 




that smalt discs will eventually 
replace cassettes as a medium for 
games. 

Macronics has beaten Sinclair 
Research to the post by ofiering 
drive and interface for the ZX-81 at 
£160. The package includes disc 
drive, interface card with disc-inter- 
face programs, an expansion mother- 
board to permit extra RAAi and 
printer to be attached, connecting 
leads, and 2K RAM. 

The drive, which is notably com- 
pact, runs a 3in. floppy disc encased 
in an audio-type cassette. BATS- 
NCI, the distributor, claims two 
advantages for it over other floppy 
disc drives. It maintains that the disc 
is better protected by a rigid cassette 
and the drive motor is said to be 
more robust. 

BATS-NCI, which supplies a 
drive on its Own for £60, can be con- 
tacted at 375b Regents Park Road, 
London N3 IDG. Telephone 01-349 
4511. Macronics can be found at 26 



Spiers Close, Knowle, Solihull, 
West Midlands B93 9ES. Telephone 
Knowle 3693. 



ASK for more 
education 

Some users have criticised much of 
the available educational software 
for being insufficiently aware of 
leaching techniques and require- 
ments. A teacher writing recently 
complained that there were too 
many drill-type programs. In 
response to this kind of criticism, 
several software companies have 
developed programs designed by 
people with classroom experience. 

ASK Ltd has assembled an impres- 
sive batter)' of educational experts 10 
design their programs, which are 
then implemented by programmers. 
It has released four games with an 
educational purpose for the Vic-20. 
Intended for children at primary 
school level, three of them are 
engrossing enough for those in other 
age brackets. 

These cassettes cost £8.95 each 
and are available direct from ASK, 
London House, 42 Upper Richmond 
Road West, London SW14 8DD, or 
selcacd dealers. Telephone 01-876 
0102. 



Eric, stage left, is examining the Tangerine Users' Group /atest add-on for 
the Microtan 65. The new EPROM storage card wilt accept 32/64K of 
27J6 or 2732 EPROMs allowing fast mass data of transfer of stored 
programs into user RAf\/S. Programs can be accessed manually or auto- 
matically under software control. Up to four cards can be banked on the 
system rack. Available for £38 plus VAT from TUG, 16 Iddesleigh Road, 
Charminster, Bournemouth, Dorset BH3 7JR. Telephone 0202 294^3. 
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^ery Important Cassettes 

A.S.K. announce the first four programs in a series of educational cassettes for the VIC 20. 
These programs have been written by a team of teachers and professionally programmed 

specifically for use in the home. 

They are of proven educational value, complementing work done at school, yet all the 

programs are designed to be fun to use — not just once, but over and over again. 

We believe that these programs will give you and your family and friends hours of 

worthwhile enjoyment. They will help your children to learn at home in a relaxed yet 

stimulating way. 




_© 



WE WANT TO 
COUNT 




S i S i s 



We Want To Count. A program for young 

children leanung to count which involves the 

numbers 1 to S. Children often find it easier to 

recite numbers than to count things correctly. 

Four different games give the child a variety of 

objects to count, and are presented in an exciting 

and stimulating way. Suitable for children aged 3 

and upwards. 




V:--- -as ii — : — ^^ 

TWISTER 



e • 



1 



BigiS 




Twister A geometric puzzle that will tie you in 

knots, testing and improving yovu: thinking skills 

and powers of concentration. The purpose is to 

rearrange coloured squares so that no row or 

column contains a repeated colour. Set your own 

puzzle and test the whole family. Suitable for 

children aged 8 and upwards. 




PACEMAKER 

■> C: \ 
i 




m^ 


■ ■■ > 
S 


m^^s^ 
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^ NUMBER CHASER 





Facemakez. This program is designed to help 

improve spelling, expand vocabulary and sharpen 

observational skills. There are thousands of 

characterful faces you can make with the 

program. Perhaps someone you know? Suitable 

for children aged 5 to 12. 

Each cassette comes in an attractively labelled box together 

with a colour booklet which gives detailed loading instructions 

and tells you how to use the program. 

N.B. Because these programs make extensive use of computer 

memory and colour graphics, a 16K RAM PACK (or 8K RAM 

PACK for Numberchaser only) and colour T.V. are essential for 

their operation. 

If you do not have a 16K RAM PACK, we will be pleased to 

supply one at the discounted price of £67.50 with your order for 

one or more A.S.K. programs. 

NO QUIBBLE GUARANTEE 

If you are dissatisfied with any A.S.K. program, return it to us 

within 7 days of delivery and we will give you a full refund 

without question. 

Not convinced? Then see our programs at The Vie Centre, 

154 Victoria Road, London W3, opp. North Acton tube. 



A.S.K. LIMITED, London House, 
42 Upper Rictw.ond Road West, 
London SW14 8DD 




Nnmbex Chases. A car race provides an 
opportunity to practice and improve estimating and 

multiplication skills. You can choose the level of 

difficulty you want making it different every time you 

play. Suitable for children aged 5 to 12. 

To A.SiC, Freepost, London SW14 ^R (no stamp required) 



Please send me: 


Quantity 


tJnit price inc. 
VAT + 53p p+p 


— 

Total 


WeWantToCtount 




£9.S0 




Twister 




£9.50 




Facemaker 




£9.50 




Number Chaser 




£9.50 




J 16K RAM PACK 




£67.S0 1 






TOTAL 


1 



I enclose my Cheque^P.O. for £ . 



- made payable lo A.SJC. LTD 



Addi«ss. 



Pleu« allow 28 days (or deLvety 



YC6 
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Computer Club is here to encourage you to start your own local computer club or, if one already 
exists, to join it and become involved. We would like to hear of anything which has made your 
club a success, or of any projects or programs you are developing. 



Boris Allan discovered a CB 
freak using a UK 101 in a pub, 
and a monitor made out of a 
cardboard box — in true Blue 
Peter style — when he visited 
Manchester Computer Club. 

Manchester computer club is so energetic 
that it has become known as MC^. Twice a 
month the members meet at the University of 
Manchester Regional Computer Centre. The 
first Thursday in the month is a lecture, and 
the third a workshop. 

When I arrived at a workshop session, 
having warned the secretary Dave Wade 
beforehandj nobody knew anything about my 
visit — "We're very informal". 

I told one of the members, "I come from 
Your Computer", to much merriment. They 
all thought that his computer was too stupid 
even to give simple orders. 

Machines were scattered all round. Many 
looked out of the ordinary, particularly the one 
whose monitor had sides made out of card- 
board boxes. Members own everything from 
ZX-81s to a home-brewed 6809. Advice was 
plentiful if slightly unhelpful, "Why don'i you 
buy a decent machine?". 

Ken Horton, a committee member, gave a 
talk on the possibilities of MC^ members 
linking, their computers over the telephone 
lines. MC2 hopes to set up a bulletin board 
once the members decide how to send inform- 
ation down the telephone line. 

After Ken's talk, Peter Hill put up an idea 
for an MC2 project — implementing a general 
system to produce adventure games for 
conunon microprocessors 6502, Z-80 and 
6809. Fortified by general support, Peter went 
away to develop his ideas and report back to 
the next workshop. 

Club members range from 14-year-olds to 
pensioners and although some work with com- 
puuTis, usually mainframes, others were 




MANCHESTER 



building surveyors or newspaper printers. At 
£5 per year and £2.50 for juniors for 20 
meetings, the subscription is reasonably 
priced. 

The meeting adjourned to a local hostclrj' 
where, with the landlord's permission, Peter 
Fasoii plugged in his Computit UKlOl, He is 
a keen citizens' band user as. well as a 
computer freak and he demonstrated his disc- 
based record system for keeping track of 
citizens' band handles, names and addresses. 

.V1C2 is friendly and knowledgeable. If you 




live in the Manchester area, and want to find 
out more, contact Dave Wade, 28 Hazel Road, 
Altrincham, Cheshire. Telephone: 061 941 
2486. 

Local news 



Blackburn 

Blackburn Computer Club meets on the 
first .\londay of every month. Dave Walsh the 
secretary is planning a monthly newsletter. 
More details from Mark Brummlcr, the 
membership secretary, Vulcan Hotel, Nab 
Lane, Blackburn, Lancashire. You can tele- 
phone Dave Walsh on 0254-661518 or Mark 
Brummler on 0254-52431 for venues. 

Harlow 

H.'XRi.ow Advice Centre hosts the Harlow 
Microcomputer Club every third Tuesday of 
the month. Bob Robson of 81 Stile Croft, 
Harlow, Essex will be pleased to send you 
information about the club. Telephone 
Harlow 20730. 

Fife 

Fife Computer Club relies on its newsletter 
more than some of the metropolitan clubs do. 
Members have to travel long distances to 
attend meetings. Membership is, however, 
limited to people between the ages of 12 and 
20. More details from Murray Simpson on 
0334-72485. ■ 
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bringing it aii bacic liome.< 



... to Mancliester, birthplace of computing in 
Britain. To Belle VUe from Novemtter 25th to 
27th -the obvious place for the Northern ■ 
Computer Fair. 

Following the incredible success of our London 
show 'the biggest -ever personal computer 
exhibition' wfiere over 38,000 people visited us in 
3 d^, we're going to repeat the performance in 
Manchester. 

\X/hateveryour specialised line of business- 
personal computers, home computing; small 
business systems; associated software— this is the 
exhibition designed for you. 
It's the ideal showcase for companies who need 
to demonstrate to a fast expanding and 
increasingly weN informed a udience aL' aspects of 
personal computing 

. . .you cannot afford to ignore it. 



I 

For further details about exhibiting at the Northern Computer Fair, contact the 
Advertisement Manager, Your Computer, Room L2I5, Quadrant House, 
The Quadrant, Sutton, Surrey SM2 5AS. Telephone: 01-661 3127. 

N;ifTM*- - 

Ftosition in Company: 

Company: 

Address: 



Telephor>e:. 
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LONELY Genie I Microcom- 
puter, early eighties, with large 
peripheral family but currently 
unattached, would like to meet 
interesting, attractively pack- 
aged software. Genie or Tandy 
specification, for programming, 
problem solving, entertain- 
ment and long-lasting 
friendship. Reply in confi- 
dence. Box No RS232. 



answering; machines 

'Tice certifici 
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Buying your first Genie I microcomputer is just the start of a long and enthralling adventure, for it won't 
be long before you will want to expand your system with some of the wide range of peripherals which 
make up the complete Genie System. 




Firstly there is the 

Expansion Box, 

which immediately expands your 
Genie 's capacity to 32K RAM, and 
up to 48K RAM if required. It can 
be connected to 4 disk drives, a 
printer, RS232 interface orSlOO 
cards. 

Then there is the 



Printer, 



a compact unit with 80 column, 5 x 

7 matrix print-out, which connects 

to your Genie through the 

Expander, or via the Parallel 

Printer Interface. 




The Disk Drive 

gives you greater storage 
capacity and full random access 
file handling, with the option of 
double-density througli a 
special adapter. 
New Dual Disk Drive 
now available! 



Finally, there is Genie's very own 

IZ" Monitor, 

a must if you want to let the rest of 
the family watch their TV. in 

peace! 
Available in B & W or green mbe. 




The supreme advantage of the Genie I system is 
its compatibility with the TRS 80, which means 
that literally lOOO's of pre-recorded programs are 
already available, just waiting to be plugged into 
your Genie! 

The recent improvements in the Genie system, 
including Extended Basic, sound unit and 
machine language monitor, make it the ideal 
system for the committed hobbyist, and an 
excellent and easy-to-use educational tool. 



SPECIAL TECHNICAL GENIE 
HOT - LINE ON 0689 4995 

(or all your techr»cal advice and service back-up on tj^y 
atpect olthe Cenie ays:em direct from Itio ttxp^nt' 



Please send me FREE, 16 page colour brochure on the 
Genie Computer System. I enclose 25p postage. 



Name. 



Address . 



Telephone. 



YC«82 




. ChesteFfield Road, 
' ■ Matlock, 

Derbyshire DB4 5LE. 

fM Telephone: 0629 4995. 
^^- Telex: 377482 LowlecG. 



If the sales hype for the new Dragon 32 is to be believed, it 
really is magic. Tim Hartnell looks at this new British rival 

to the Spectrum and rates the real keyboard and 32K 

RAM as good value for £200, despite flaws in the manual, 

and in the colour and maths ROMs. 




A DRAGON 

FORYOJR 

[XJNGE(^ 



MettoY'S new plaything maj' become a 
strong contender for the title of "most popular 
micro under £200". British-assembled and 
designed, around a Tandy Color Computer 
ROM, the Dragon will sell for slightly less 
than £200. 

If the demand created by advertising can be 
satisified Mettoy's High Street distribution 
should ensure that tens of thousands are sold 
before Christmas, 

Full-size keyboard 

For your money you get a fairly large but 
light-weight unit, with full-size tyjwwriter 
keyboard. There are sockets for standard joy- 
sticks, Centronics parallel printer, ordinary 
television or a monitor, and a slot for plug>in 
canridges. The computer loads and saves on 
ordinary cassette machines, using a surprisingly 
reliable interface. 

The Dragon, which has 32K of memory, 
with 26K ai'ailable to the user, was de\'elopcd 
in Cambridge. The memory can be expanded 
to 64K. Most of the memorj- is available for 
the user; it is not consumed supponing the 
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machine — although each graphic page in the 
high- resolution modes takes around 1.5K. By 
contrast, the Vic-20 makes available less than 
6K and the BBC model A operating in mode 4 
less than 4K, 

The Dragon offers an extensive colour 
Basic, with nine-colour display and high- 
resolution graphics, 256 by 192 in the highest 
mode, the same as the ZX Spearum. There is 
a trade-off between the degree of resolution 
and the number of colours available. That is, 
the higher the resolution, the fewer the colours 
you can put on the screen at once. The Dragon 
can be used with a standard TV set or monitor 
and offers 16 rows of 32 charaaers display, 
fewer lines, but the same number of charaaers 
across, as the ZX-81 and Spearum. 

Levels of resolution 

A range of preset colour chunky graphics is 
available. There arc five levels of resolution, 
point-by-point drawing, with point-by-point 
colour, a feature not available on the 
Spectrum, with commands to obtain lines, 
icontinued on page 22) 
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(continued from page 20) 

arcs and circles. There is also a fast-operating 

paint-in command to produce solid areas of 

colour. 

Sound output is through the TV speaker. 
The manual claims five octaves, 225 tones, 
155 tempos and 31 volume levels. The sound 
is clear, but the single voice limits its potential 
applications. 

You can turn the cassette player off and on 
from the computer, which opens up the 
possibility of running a program which turns 
the cassette off and on at panicular points. 
This has some good educational possibilities, 
such as having French words spoken from the 
tape as they are displayed on the screen. 

Dragon did not announce the computer 
until the production lines were running, in the 
hope of avoiding supply problems. Dragon 
Data is offering the machine to almost anyone 
who will stock it, sidestepping the extra- 
ordinary control over retail outlets which 
other companies have exercised. 

Will Dragon ensure that stockists know 
enough about the machine to help potential 
buyers, and those with after-sales problems? 

The company has already produced soft- 
ware on cartridge, including educational and 
games packages. Cartridge games include 
Ghost Attack, a Packman variant and arcade 
games such as Berserk, Cosmic Invaders and 
Meteoroids. 

All cartridges cost £19.95, except for Ghost 
Attack which is £24.95. This software is 
expensive for a £200 computer. Eight 
programs could cost you as much as the 
computer. 

Learning element 

Games packs on cassette cost £8 each. The 
Dragon Special Selections arc written in Basic 
whereas the cartridges are in machine code 
and are designed to be Listed on the screen, so 
you can follow through a program, to work 
out how it does what it does — adding an 
element of learning to straightforward games 
playing. You can learn how to construct a 
simple database such as a telephone list, 
operate a do-it-yourself calculator and try out a 
metric converter. 

Unlike many programs available com- 
mercially, the Special Selections are totally 
transparent, so that you can follow every stage 
of the program and increase your knowledge 
of programming as you examine the listing. 

Dragon also plans to introduce personal 
finance programs, and a Compuvoice cassette, 
that will allow you to add phonetic sounds, so 
you can make your computer speak with a 
regional accent if you have the patience to 
program it to do so. Hardware expansion 
plans include a disc operating system, a serial 
RS-232 port, and a major operating system. 

The computer promises to be one of the first 
computers which has been properly marketed 
in the U.K., supported by software, standard 
hardware and peripherals and adequate 
distribution and supply. In many ways, it 
appears to be what the Vic-20 could have been, 
if Commodore has not been plagued with 
production problems, limited user memory 
and fairly coarse graphics. 

Richard Wadman's manual takes the first- 
time user step by step through Dragon Basic 



and programming. Unfortunately Wadman 
launches straight into difficult and boring 
mathematics. 

The moving-graphics section is an improve- 
ment on the Spearum rnanual. A joystick- 
controlled, space shoot-out game is listed and 
explained. However, the manual becomes very 
difficuk to follow when it tries to explain how 
to use the colour. The trouble stems, in part, 
from Dragon's Basic. The colour is not 
particularly easy to use above mode 0, 
perhaps this is part of the price for buying an 
old off-the-shelf, ROM. 



Dragon may have to rewrite the colour 
section of the manual to make it clearer. 

Some of the graphics routines I tried crashed 
halfway through. Somehow, I had typed in 
something w^hich meant the machine refused 
to enter any mode above mode 2. Dragon Data 
claimed the routines worked on five other 
machines. I tried the routines again a few days 
later, and discovered they ran perfectly. 

As I was using a machine with an EPROM, 
there may have been some subtle error which 
hopefully will not be present in off-the-shelf 
Dragons. 




k^Sl&.U.»«.fll t I t I tL*.k^« . 



CONCLUSIONS 

■On a scale of 10, 1 would give it a seven or 
eight, with pointe being earnt by the exten- 
sive Basic, the real keyboard, standard 
sockets, and wide availaJDility. 

■The Color and Edit commands are a draw- 
back because they are complex and far 
more fussy than some other machines on 
the market. 

■The manual has too formal an approach to 
some aspects of computing, and a 
bewildering method of explaining the 
colour. 

■The maths in the ROM is a little odd, not 
even holding some powers of two exactly, 
like 25. 

■ Software support from the machine's 
launch suggests an intelligent approach to 



marketing, in which satisfying market 
demand is considered more important than 
involving the whole of the U.K. in a kind of 
product debugging exercise. 

I The Dragon is more expensive than the 
Spectrum or Atom but the cost is justified 
by the keyboard and peripherals. 

IThe computer offers more memory for the 
price than any machine on the market 
other than the ZX Spectrum. The colours, 
although difficult to use, are good and 
clear, except for the red which was far 
from satisfactory. 

IThe cartridge software is as expensive as 
the Vic-20's. 

IThe keyboard, although it feels plasticky. Is 
an enormous improvement over touch- 
sensitive ones, and at least has a space 
bar. ■ 
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Texas Instruments 



You can't get a Home Computer 

from Texas Instruments under 16 K RAM. 




Make the right move into computing 
with the Home Computer from Texas 
Instruments. It gives you a large combined 
RAM/ROM capacit>^ up to 110 K Byte and 
the ability to expand with a full range of 
peripherals and software. So as your know- 
ledge of computers increases the TI Home 
Computer will grow with you. 

Just compare the versatility of the TI 
Home Computer with its price -you'll find 
it real value for money that vAW prove to be 
a good long term investment. 

The TI-99/4A is a sophisticated com- 
puter designed not only for the beginner 
with its ease of operation, but also for the 
professional with its vast computing power 
through a 16 bit microprocessor. And it 
simply plugs into an ordinary household 
TV set. 




With its high resolution graphics with 
32 characters over 24 lines in 16 colours 
(256 X 192 dots), 3 tones in five octaves plus 
noise, and BASIC as standard equipment 
and options such as other programming 
languages -UCSD-PASCAL, TI-LOGO 
and ASSEMBLER -and speech synthesis, 
you'll find that the TI 99/4A more than 
compares with the competition. Especially 
when the starting price is around £200. 
When you want to solve problems there are 
over 600 software programs available 
worldwide- including more than 40 on 
easy-to-use Solid State Software" Modules. 

After all, from the inventors of the 
microprocessor, integrated 
circuit and microcomputer, | I o 

it's only natural to expect I ^11^ 

high technology at a realistic x ffL/r 
price. 



We'll help you do l>cner. 

Texas Instruments 

LIMITED 
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Don't let its size fool you. 

If anything NewBrain is like the 
Tardis. 

It may look small on the outside, but 
inside there's an awful lot going on. 

It's got the kind of features you'd 
expect from one of the really big business 
micros, but at a price of under £200 
excluding VAT it won't give you any 
sleepless nights. 

However, let the facts speak for 
themselves. 



You g et what you don't pa v for. 

NewBrain comes with 24K ROM 
and 32K RAM, most competitors expect 
you to make do with 16K RAM. 

What's more you can expand all the 
way up to 2 Mbytes, a figure that wouldn't 
look out of place on a machine costing ten 
times as much. 

We've also given you the choice of 
256, 320, 512 and 640 x 250 screen 
resolution, whereas most only offer a 
maximum of 256 x 192. 



Big enou g h for your business. 

Although NewBrain is as easy as 
ABCtouse(andchild's-playtolearntouse) 
this doesn't mean it's a toy 

Far from it. 

It comes with ENHANCED ANSI 
BASIC, which should give you plenty to get 
your teeth into. 

And it'll also take CP/M® so it speaks 
the same language as all the big business 
micros, and feels perfectly at home with 
their software. 



NO OTHER MICRO 
HAS THIS MUCH 

POWER 

IN THIS MUCH 

SIZE 

FOR THIS MUCtL 

MONBCXD 
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So as a business machine \i really 
comes into its own. 

The video allows 40 or 80 characters 
per line with 25 or 30 lines per page, 
giving a very professional 2000 or 2400 
characters display in all on TV and/or 
monitor. And the keyboard is full-sized so 
even if you're all fingers and thumbs you'll 
still be able to get to grips with NewBrain's 
excellent editing capabilities. 

When it comes to business graphics, 
things couldn't be easier. With software 
capabilities that can handle graphs, charts 
and computer drawings you'll soon be 
up to things that used to be strictly for the 
big league. 

Answers a g rowin g need. 

Although NewBrain. with its optional 
ontx)ard display, is a truly portable micro, 
that doesn't stop it t)ecoming the basis of a 
very powerful system. 

The Store Expansion Modules come 
in packages containing 64K. 128K, 256K 
or 512K of RAM. So. hook up four of 
the 512K modules to your machine and 
you've got 2 Mbytes to play with. Another 
feature that'll come as a surprise are the 
two onboard V24 interfaces. 

With the aid of the multiple 
V24 module this allows you Jo r.un.up to 32 
machines at once, all on' the same 
peripherals! saving you a fortune on extras. 

The range of peripherals on offer 
include dot matrix and daisy wheel printers, 
9," 12'''and 24* monitors plus 5'// floppy 
disk drives (100 Kbytes and 1 Mbyte) and 
5y/ Winchester drive (6-18 Mbytes). 

As we said, this isn't a toy. 

It doesn't stop here. 

Here are a couple of extras that 
deserve a special mention. 

The first, the Battery Module, means 
you won't be tied to a 13 amp socket. And, 
even more importantly, it means you don't 
have to worry about mains fluctuations 
wreaking havoc with your programs. 

The ROM buffer module gives you a 
freedom of another sort. 

Freedom to expand in a big way. It 
gives you additional ROM slots, for system 
software upgrades such as the Z80 
Assembler and COMAL, 2 additional V24 
ports, analogue ports and parallel ports. 

From now on the sky's the limit. 

Software that's hard to beat. 

A lot of features you'd expect to find 
on software are actually built into 
NewBrain so you don't need to worry about 
screen editing, maths, BASIC and graphics. 

However, if you're feeling practical 
you can always tackle household manage- 
ment, statistics and educational packages. 
And because NewBrain isn't all work and 
no play, there's the usual range of mind- 
bending games to while away spare time. 

Waste no more time. 

To get hold of NewBrain you need go 
no further than the coupon at the bottom of 
the page. 

With your order we'll include a hefty 
instruction manual so you'll know where 
to start, and a list of peripherals, expansion 
modules, and software so you'll know 
where to go next. 

® CP/M is ihe .'egisteied ff ade matk ot OisSal Research Inc. 





NewBrain, Grundy Business Systems Ltd., Grundy House. Somerset RoadJeddingtonTWil 8TD. 



Each ^4ewBrain order v/ill include a FREE compreiiensive user manual, a catalogue of expansion modules 
and peripherals, and adetaiied list of available software. 

Rease send nne the followtng:- 



Quant(t>' 



Item 



NewBrain A 

NewBrain AD with onboard single line display 

Printer 

Monitor 12' 



Price per item 
(IncVAT&p&p) 



£233.00 
£267.50 
£466.00 
£142.50 

Total £ 



Total 



lendose a clieque/Postal Order for £. 



-payable to Grundy Business Systems Reader Account 



NewBrain. Grundy Business Systems Ltd., Grundy House. Somerset Road.TeddingtonTWII 8TD. 

Please d^it my Access Card No: my Barclaycard No:. 

Signature 

Name 



Address - 



-Postcode- 



Registered Number 1522978 

VAT Number 35B661618 

Rease allow up to 28 days for delivery. 
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NEWBRAIN 
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SURVEY 



VIC 



Expand that tiny memory and 
you could take advantage of 
all the Vic's good features. 
Boris Allan examines some of 
the leading manufacturers' 
memory extension boards and 
cartridges for the Vic-20. 

Thh hirst qucsiion \vc asked when reviewing 
the Vic-20 memory-expansion units was, 
"How good is the idea?", and we judged that 
probably the best ideas were to be found in the 
Stack products — 3K memory' and Storeboard. 
By their very nature, when cartridges arc 
plugged into a socket, that is the end — 
nothing can be added. Both the Stack 3K 
RAM. unit and the Storeboard have sockets at 
the rear to enable the user to add further 
accessories — in a similar manner to many of 
the ZX-81 add-ons. 

The quality of the conception behind the 
cartridges from Commodore and that from 
Arfon was not brilliant, but adequate. The 
Arfon expansion unit was large and not cleverly 
conceived. The Beelines Beebox, because of 
its design, tended to obscure the television if 
the television and the Beebox were on the 
same level. Generally, a set of staid products 
which are far from the forefront of design. 

Ideas in practice 

One can have a clever idea, and carr)' it out 
badly; equally one can have an ordinar\' idea, 
and execute it extremely well. The Stack 
products were clever ideas which suffered in 
practice. For example, there was not sufficient 
rigidity in the connection to the cartridge slot. 
The Stack Storeboard had a. further complica- 
tion, in that, though designed to take an extra 
24K which is plugged into the board by the 
user, we were unable to open the case. 
Though it must be possible to open the Stack 
unit, our failure bodes ill for the ordinary user. 

The Stack units seemed to be well con- 
structed, and the printed-circuit boards 
seemed to be well prepared, but — on a 
personal note — we did not like the black 
leatherette covering of the Stack units. 

The Arfon expansion unit needed little 
examination to reveal that it was solidly 
constructed — the case seemed to weigh a ton. 
It was here troubles started: we had been 
supplied with a case into which the Vic-20 is 
eased and the rear cartridge pon has to engage 
with a well-produced printed-circuit board. So 
far, so good — even if a little tight — and then 
we realised that the case needed a lid on which 
the television should sit; an "optional" extra it 
would appear. Without it we were unsure 
where to put the TV. A well-made, if incom- 
plete, piece of equipment. The Arfon cartridge 
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PANSION UNITS 



Pictured together: Vic-20 in Arfon expansion; 

Commodore cartridges resting on Beebox; 

and Stack boards. Below, inside the 

Beebox. Top left. Stack: middle, 

Vic on Beebox; bottom. 

Commodore 

cartridges. 




— the expansion unit has seven slots for such 
cartridges — seemed to be equally well 
constructed, as did the Commodore 
cartridges. 

The Beelincs Beebox is supposed to do two 
jobs: it increases the capacity of the Vic-20 and 
also it provides a 40-column facility with 
Prestel graphics. The Beebox is a black box 
slightly wider and deeper than the Vic-20, and 
about 2in. to 2.5in. high. The Vic-20 is 
supposed to sit on top of the box. Unfortu- 
nately, there is no provision for raising the 
TV, so the Vic and box obscure the television 
pictiuc. 

A connector is plugged into the Vic 



cartridge port, and another connector is 
plugged into the user port: the television 
connection is either plugged into the box for 
Prestel graphics or into the Vic-20, with 
adjustment of memory switches for the 
expanded Vic with Vic graphics. 

Cartridge connections 

The cartridge connector on ihc Beebox 
seemed a poor piece of work: there were spaces 
in the top of the cartridge connector covered 
by a piece of wide plastic tape, which one 
could easily break accidently. The metal teeth 
did not extend to the edge of the connector. 

All the Commodore cartridges worked per- 
fectly well, as did the Arfon cartridge and the 
Stack 3K memory but, as noted, we could not 
open the Stack Storeboard. 

Our problems with the Arfon expansion 
imit were to do with inconvenience, which was 



unfortunate for a device which is to add to 
convenience of use. To fit the Vic-20 into the 
unit was an aw^kward business as was 
arranging the cassette lead. To change the 
cartridge one either had to remove the tele- 
vision and lid, or not use the lid. It is not 
possible to address the slots by name, which is 
a pity, esf>ecially as it seems part of the design 
philosophy. 

The Beebox worked as an expanded Vic-20, 
but did not work as a Prestel graphics 
machine. That is, a machine which uses 
Prestel graphics, but is not, as yet, connected 
to the Prestel system. Pli^ging the TV into the 
We could obtain nothing but snow on our 
screen when we tried the other variant. 

Prestel graphics 

The Prestel system worked fine on Bcclinc's 
monitor, but not on the television, even 
though standard Vic-20 graphics on the Beebox 
worked perfectly. Programming the new 
machine was not like programming the Vic-20, 
because none of the standard Vic characters 
were available, everything was in lower case, 
and shortened commands such as Pr had to be 
typed pR. When in Prestel mode the sound 
generator was unavailable, and so the Vic-20 
was silent. 

While trying to make the Beebox work, we 
went through the documentation carefully, 
and like much documentation it left a good 
deal to the imagination. The Beebox-40 User 
Manual has been produced — it appears — by 
a word processor, and so instead of proper 
diagrams there are pretend diagrams. A 
pretend diagram is one which is not drawn, 
but uses dashes, colons, and stars, to indicate 
lines. The use of such diagrams means it is 
more difficult for the reader to understand. 
We did not find the manual very useful, and 
would have liked at least one circuit diagram. 

The Arfon documentation was better, with- 
out being fantastic — at least it had a diagram. 
The Stack documentation was interesting. It 
had a demonstration program, and more 
spelling mistakes than any other but it was still 
not enough — no circuit diagram, for example. 
The cartridges had no explanations, except for 
the one from Arfon — but none was really 
needed. 

Though most people do not want circuit 
diagrams with the increasing sophistication of 
the ordinary user, more people soon will. 

The final question must be, "Does the 
produa do what is promised? What is 
promised?" For all cartridges we can say 
"yes". The Stack low-cost 3K RAM depends 
on what you consider to be low cost, and we 
fell that the advertising of the Storeboard 
(continued on next page) 
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{continued from previous page) 
might be misleading. In the advertisement it is 
claimed that you can power up the Vic-20 to a 
massive 32K, for "only £49", but beneath the 
price you read in smaller type "(plus VAT) for 
3K". So you find you have to add 24K RAM 
yourself, and pay for it. I do not like such a 
hard sell of decent equipment. 

The Arfon expansion unit is commonly 
pictured with a TV sitting atop, with the 
optional lid in use. This is not fair, because it 
is not the standard unit, and can easily 
confuse. 

Beclincs claims that the Beebox makes you 
"the owner of a pint that thinks it's a quart", 



but later the company has a disclaimer which 
says that "no claim is made concerning the 
reliability of this product. Beelines . . . cannot 
assume liabilit)' or responsibility for any loss 
or damage arising from the use of this product 
. . ." The Sale of Goods Act might have 
something to say about such disclaimers, so do 
not be fooled — if a product is not reliable, it is 
not fit for the purpose for which it was sold, 
and you still have your rights in common law. 

CONCLUSIONS 

■ Remember how much each of these 
goodies costs, and compare its cost 
to the cost of a Vic-20 when you are 



Company 


Units reviewed 


Cost 


Address 


Arfon 


Vic-20 Expansion Unit 


£85 plus VAT 


Cibyn Industrial Estate, 


Electronics 


3K RAM Cartridge 


£26.04 plus VAT Caernarfon, Gwynedd. 








Tel: 0286 5005 


Beelines 


Beebox-40 


£253 including 


Beelines Bolton Ltd, 






VAT 


124 Newport Street, 
Bolton BL3 6AB 
Tel: 0204 3^299 


Commodore 


3K RAM Cartridge 


£29.95 


Commodore, 




8K RAM Cartridge 


£44.95 


Baker Street, 




16K RAM Cartridge 


£74.95 


High Wycombe, Bucks. 
Tel: Slough 79292 


Stack Computing 


Low Cost 3K Memory 


£25.99 


Stack Computing, 




Storeboard 


£49. 


290-298 Derby Raod, 
Bootle, Merseyside 
Tel: 051 933 5511 



making your decision to buy. 

I Buy any of the cartridges, but you will 
not be able to expand without the 
cartridge possibly becoming 
redundant. The Stack products 
though insubstantial, are not too 
highly priced - note that I did not say 
"cheap". 

IThe Arfon Expansion Unit is 
substantial, well-made, but expen- 
sive, and it is not as convenient as it 
might be — especially without the 
optional lid. 

I The Beelines' 40 characters are avail- 
able only in Prestei mode. ■ 




1^ 



ANIROG Computers 



Beginners Bag 



ALL FOR 

£209 

(£240 INC. VAT) 



+ 



CASSETTE DECK 
INTRODUCTION TO BASIC 
(PART 1) WITH 2 CASSETTES 
LEARN COMPUTER PROGRAMMING 
5 EXCITING GAMES ON CASSETTE 



FREE DELIVERY. 1 YEAR GUARANTEE 
LARGE SELECTION OF SOFTWARE IN STOCK 
FULL VIC 20 RANGE, DISC DRIVES, PRINTERS, 
JOYSTICKS ETC. STOCKED. FULL STACK AND 
ARFON RANGE STOCKED. 

CALL OR WRITE FOR FULL LIST OF HARDWARE 
AND SOFTWARE. ALL AT DISCOUNT PRICES 
g EXTRA 5% DISCOUNT FOR 

EJ 1 YEAR ON ALL PURCHASES 

g WHEN YOU BUY A BEGINNERS 

la BAG 

HCOUNTER SERVICE MAIL ORDER SERVICE 

la 0%^^'o BALCOMBE GARDENS 

gCO-OP CRAWLEY praHORLEY, SURREY 

p Hi I i HORLEY 2007/6083 

g BARCLAYCARD,. ACCESS WELCOME 

t) CREDIT FACILITIES AVAILABLE 
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UR 
EFFICIENT 




Improve your ZX BASIC Programming 
skills with this new book 

Assumes knowledge of the Sinclair ZX81 
BASIC manual only 

Illustrated by over 25 useful and enjoyable 
programs, demonstrating the rules 
described, while making the most effective 
use of 1 K 

Many of the principles listed are of more 
general application, most particularly to ZX 
SPECTRUM Basic 

Send £3 to: 

Ivor Killerbite, 
10, Elson Road, 
Formby, 
Liverpool L37 2EG. 
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MELBOURNE HOUSE • ZX81 • SPECTRUM 




You'd be smiling too if you were Dr. Ian Logan. 

Dr. Logan is shown receiving the Rosetta Stone Award for 
his perceptive insights into the way the ZX8 1 ROM 
operates. Melbourne House are proud to be the publishers 
of Dr. Logan's books. 

Melbourne House are Sinclair specialists, publishing books 
that are winners in every category. Whether you are a 
beginner or an experienced programmer, you'll need 
Melbourne House books. 

If you've got a Spectrum on order (or better yet, If you've 
already got your Spectrum), then you'll be glad to know 
that Dr. Logan is working on Understanding Your 
Spectrum, sure to become the definitive book on the 
Spectrum. 

So if you want to smile like Dr. Logan, you can do one of 
two things: Order one of our books from your bookseller 
or fill in the coupon and really understand your Sinclair, or 
you can write a great book or program and send it to us. 
Who knows? Your smile may be in this ad. next year! 

O Machine Language Made Simple For Your Sinclair. ^^8.95 

O Understanding Your ZX8t ROM. by Dr. Ian Logan, £8 95 

O ZX8I ROM Disassennbly Part A. by Dr. Ian Logan. £7.00 

O ZX8I ROM Disassembly Part B. by O. Ian Logan and Dr. Frank O'Hara. £8.00 

O Not only 30 Programs for the ZX8I: IK, £6.95 

O The Complete Sinclair ZX8I Basic Course, £17.50 



ILVJI 



; Orders to 

j Melbourne House Publishers. 

I 131 Trafalgar Road. 

I Greenwich 
London SEIO 

lZ Please rush me your new Spectrum.ZXSl catalogue. (Please specify.) 
C Please send me books as marked above. Note: Please add 80p for post, pack & VAT. 

Name 

AcJdress 



Correspondence to Glebe Cotuge. 
Station Road. Chcddingcon. 
Leighton Buzzard. 
BEDS LU7 7NA 



. Posccode 



MELBOURNE HOUSE • ZX81 • SPECTRUM 



Last month Tim Hartnell 
majored on the Spectrum's 
graphic and colour capabilities. 
Now Tim Langdell tackles its 
sound facilities and develops 
further the colour theme. 

Like the ZX-8I, the Spectrum was built 
down to a price and not up to a specification. 
This meant that Sinclair Research tried to 
assess how much you and I would be willing 
to pay for a micro with colour, sound and 
high-resolution graphics, and designed the 
Spectrum accordingly. It quickly becomes 
apparent when you explore your Spectrum's 
facilities that, to give you reasonable colour 
and graphics for the money, Sinclair Research 
seems to have skimped on the sound capabil- 
ities. In fact, its sound is poor. 

To produce sounds on the Spectrum you use 
an aptly-named command called Beep. This 
command is followed by two numbers, the 
first of which is the duration of the note in 
seconds, and the second the pitch of the note 
in semitones above middlc-C. Thus, 

BEEP 1, 
sounds middle-C for a second, 

BEEP 1, 1 

sounds C-sharp for a second, and so on. The 
note can be from about 0.00125 seconds — any 
shorter and it is not audible — to around 10 
seconds. 

To be more accurate, notes from around 60 
semitones below middle-C, which is the lowest 
pitch, to about 50 above can be up to 10 
seconds long. From there upwards, the note 
has to be shorter, until at the maximum pitch 
of 69 semitones above middle-C the maximum 
duration is about four seconds. 

The problem is, though, that the sound is 
extremely quiet. Even in a silent room it can 
be difficult to hear anything much higher or 
lower than the middle-C. The highest notes 
are virtually inaudible and perhaps this had 
led to the criticism that the Spectrum can 
produce pitches so high that they are only 
useful for annoying bats. 

In fact the top pitch is about 13,300 Hz, or 
five and three-quarter octaves above middlc-C. 
This is almost two octaves above the range of a 
piano but still, in theory, well within most 
people's hearing range. Certainly my bat is not 
at all bothered by the highest notes. 

The very low volume must be considered a 
design fault and I hope Sinclair Research is 
already preparing a modification for fiiture 
Spcctrums. 

The only way to make the sound louder is to 
take an output via either the microphone or 
ear socket at the rear of the Spectrum and feed 
this signal into the microphone socket of your 
hi-fi amplifier, or into a similar input of what- 
ever amplifier you might have. 

The signal from the ear socket is a little 
stronger than from the microphone socket. I 
found that the signal is reasonably strong and 
easily overloaded the input of my cassette 
player. Connecting it up to my hi-fi's micro- 
phone socket worked better because my 
Yamaha amplifier comes equipped with a 
volume control on its microphone input. By 
doing this I could obtain considerably louder 
sounds which were much richer in quality 
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than the sound coming from the Spectrum's 
own speaker. 

The quality of sound varies a great deal, 
though, across the pitch range. The lowest 
notes sound like a series of clicks rather than 
music, and the highest ones tend to warble. Of 
about 10 octaves available, only about half are 
really usable for music — but that is not bad 
for a simple sound device such as this. 

.My main worrjf was that it was far from 
convenient to always position my TV, 
Spectrum and equipment near my hi-fi. It was 
also a major nuisance having to plug and 
unplug the cassette recorder whenever I 
wanted to load a program, or save one on to 
tape. 

Enough of the criticisms — what can you do 
with the Beep command? Of course, it is 
possible to program simple tunes with it. The 
Spectrum manual suggests that you draw out 
staves and bar lines for music and having 
written your rune, you can make a note of the 
numbers which correspond to each note's 
pitch and duration. Yet that is not easy and 



1 RCH composer €> Tim Uanidull 

2 DIM d (SO) ; £M« rHS»> 

3 ue.T f-a. uiiT a-i 

4 BORDER S: f>ftpkf* 1: INK 9: O 
LS 

X9 PRINT "tnter your ausic by 
putting t>te note Tirst and 
^Iven it'» <*urj»ti on. •' 

15 PRINT ' '"You have mo Octav 

e* Storting at »id4te c. e« 

ter C to C for tW« tower o« 
tve , c to 9 is th« hi9h«r oam.~ 

16 PftJhfT ••••YOU pot it alt in 
one line* (esi: cle If Id 1) " 

17 REM Duration t is ona )>ea t > 
a i? t»o bcAts.. «tc. 

Se INPUT »* 

30 FOR »»1 TO LEN i* STEP 3 

31 IP COOE a*(S) <97 THEN OO TO 
1010 

OS IF A»(»>a'*e" THEN LET J-»1 

33 IF a«<S>="/" THEN UET r«X 

34- ir a*csl«"a" THEN LET r--.S 

35 IF a»tS)x"d" THEN LET ra.s 

36 XT «»esJ-"9'" THEN LET r^X.S 



presumes, perhaps wrongly, that you know 
something about writing music in notation. 

How much better it would be if you could 
just play the Spectrum like an organ, or type 
in notes as letters rather than complex Beep 
commands. The listings in programs 1 and 2 
allow you to do these two things. The first 
program simply uses the InkcyS command to 
read the keyboard. If you press key T it plays 
middlc-C, key Y is a tone up, and so on. I leave 
you to improve the program's elegance and 
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IF 


INKBY»="6" 


THEN 


BEEP 


X,l 


jp 


rNKev»="V 


THEN 


e.£ep^ 


x,a 


*k~~ 












34 
26 


IF 


INKeY»-"7- 


THEN 


PCSP 


x.O 


IF 


INKE-z-^.-u" 


THEM 


SEEP 


X,* 


**. 












26 


IF 


INKEV)l-"i" 


THC>* 


eiEEP 


3«,» 


*t 












27 


IF 


IHKeY*>c"9" 


THEN 


tXCP 


X/6 


IF 


INKEY»="0- 


THEN 


PEEP 


X,7 


£•9 


IF 


XNKeY«=»"0" 


THEN 


SEEP 


x^S 


30 


IF 


INKCV»-"P" 


THEN 


ueKK 


:<,9 


■»• K 

31 
1*11 
33 


IF 


INKeY»=-r" 


THEN 


&CSf> 


X , - 


I^ 


XNKEVS* •4" 


THEN 


BEEP 


X , - 


2*)t. 












33 


IF 


INKCY» = "e" 


THEN 


aESP 


X ,- 


3l-!<. 












34 
3S 


IF 


INKev«-=:"3"* 


THEN 


BEEP 


X,- 


XF 


INKHV»^''I*- 


r.'^gN 


DCC.e 


y. J - 


-: + k 












36 


IF 


XMKEV* = "2 - 


rnfcN 


SEEP 


X.- - 


6<-K 












37 


IF 


INKe*/S="q"' 


THEN 


SEEP 


X , - 


7 + fc 












40 


GO 


TO ae 




Program J. 




1 


REH Frequency envelope 
© Tin Langde H. 




s 


BOROER 3; PHPCR 6. CUS 


1C> 


iNPtrr -Start f re<iL>4ncy?' ; f 


11 


«En T.-y f^a 


se 


iNPtJT -In t«rva t*?" ; I 


SI 


REM Try i =1 

INPUT ''end frequency-?-; fa 


30 


31 


REH Try fe-3 


40 


FOR a=f TO fe STEP i 


sc 


DRRW 20*i . X0*a eecp 3,P3,a 


6C 


NEXT a 


7C 


DRfii.' s^.e*. tjfct." i?.a,fe 


Ok> 


FOP w-fe TO f i^itP -I 


90 


ORRU SSl-i , -ie»«i: BEEP O . 03 , 


lee 


NC'H- • Programs. 



^^± 


SB! 


_, * 




2X Spectrum 








^, ,.,. . „.- ... 





•- 






•C KO 

1 OUTLOOK 


Tiu kwo twvao 






1 


■ ■ 


u.. o-... 


■ 

Cw-- 


1 


Wi CO* 


oH ^^B^ 


B 


•WO 

1 


■ 1 


■ ■ 




1 


IN 

^ ■ 




LU 

II 

ft,. 


1 

i 





4.e 

4-1. 


UET n(>|>«(COI>E atfsi -B71 *ts 


l-ET u-w*! 


4-9 


i-er r«® 


4.3 


NEXT » 


4.5 


UET V"l 


se 


FOn X=S TO LEN «« STEP 3 


ft© 


LCTT d<y)-URL .a»(x)^a 


6S 


i.t r w ^1 


7® 


NEXT X 


ae 


GO TO a«o 


90 


STOP 


io» 


I>- a»(s>="F" THEN LET r = .S 


lot 


IP a»t»J»"G" TMCN LET r».5 


les 


Il» a«(»)-"B" THEN LET *- = -.S 


X9S 


IF a* ts >«"«•• TMCN LET r = -.5 


ISA. 


LEX n(i^:i-ICODE a* <»> -e.7-r ) » 


LET r»« 


106 


LCI' y-y+1 
GO t6 ♦» 


lie 


aoe 


FOR t=3. TO LCN ««^a 


sie 


setP <1 <t> 'S.n (I) 


2£d 


NCXT ^ n 1 




Program 2. 



find a way to vary the duration of each note. 
You can store your lune for later play-back. 
Why not program in two keyboards as on a 
double manual organ? 

The Spectrum allows you to program fract- 
tional changes in pitch. You could use this 
capability to tune your "organ" to another 
instrument, and you could also create other 
scales than the so-called even-tempered one 
obtained by Beeping whole pitch values. You 
can even create scales for oriental music which appointed with the Spectrum's abilities. The 

SOUNDS 



uses more than just eight tones in a scale. 

The second program allows you to type the 
notes as letters and the duration as numbers of 
beats — alternating notes and durations. This 
allows you to forget about the Beep command 
altogether and you no longer have to calculate 
what number the Spectrum recognises as 
which pitch. I have made upper-case letters 
stand for the notes from middlc-C to the G 
above, and lower-case letters are for the next 
octave. You can, of course, alter this to your 
taste. 

I have also made the basic beat half a second, 
which you can easily alter, too. Notice that 
you are entering your whole tune into a single 
string, so if you want you could save your 
masterpiece on cassette — remembering to use 
Goto and not Run upon reloading or you will 
clear your string. 

Unlike the BBC machine, the Spectrum is 
not equipped for sound synthesis. So if you 
have used a ZX-81 with either the Stuart or 
Quicksilver sound board, you will be very dis- 




1 


REM 


dur^ t i ( 


>n/r resii«ncy 1 




anvtt lop* :l 


P TIM 


(..an9<ic (. <. 


2 


BOROen S; PRPI 


ER 4.: 


CLS 


le 


LET i 


•ie-^S 






se 


FOR f 


=0 TO a STEP 


0. 5 


3B 


eccp 


i. , t : DRflu 30e 


»i ^a»«r 


4.0 


LET i 


Bi -e.ees 






50 


NEXT 


t 






SO 


DRQU 


30.0; BEEP 0. 


5^2 


Program 4 









X Ren Man ctiabs lattdc 

€> Ti B Lanodc ( t 
2 REM to create kan CH»f 



3 BORDER 

IB POKE USR "P 

2a POKE U5R "p 

3C5 POKE IJSR -p 

4.0 POKE USR "p 

Se POKE USR "p 

ee POKE USR "p 

70 POKE USR "P 

Se POKE USR 



PAPER 6. CL* 



axN 0O01J.000 
•i-i,e«iN BW130100 

'►2, SIM iSCllCiOl 

-+4.,BXN oeeiisee 
'tS.SXN vaaie0l00 

'te.BXN 1.0000100 



V6 REM second asn for »ove»ent 



lee POKC USR "u- 

no POKE USR "U" 

1»C» POKE USR "U' 

130 POKE USR "Lf 

X40 POKE USR "U- 

J,60 POKE USR ••"■ 

160 POKE USR "O- 

170 POKE USH "U- 

200 P£M Draw ladder 

£10 LET X rBIN 01000010 

SS0 POKE USR "a •',.-< 

&3» POKB USP 

£4.0 POKE USR 

S59 F>DKe USR 



SIN 000ii00e 

♦i,eiN 00i00a0« 

*2,SIM IBCIllBOl 

+ 3, BIN l^llllIlB 

+4., KIN ooeiieoB 

+ S,B1N 190100210 

+ e,BXN 001.00001 

*.7,BXN 00100000 



3 70 PURC U&rt 

S80 POKE USR 

aQ» F>OKE USR 

30B FOR 



-■■♦1,X 

*■■■!■« .;•; 

a"4.6,SXN 9XX3.3.3.X9 
»■* «.7,X 
=0 TO jM 



310 PRINT HT l,10;"R": RBrt Th 1 * 
is the graphic chr* on kcv '**' 

330 NEXT t 

330 LET x=0: LET Usfil.- LET Z =-1 

34-0 FOR n =u TO x Step 2 

3S0 PR INT RT n,10;"P".- PRLISE 3- 
X: PRXhfT RT n,10;"U" 

3SS pnuss a-z 

3S0 REM These are graphic chr% 
re»e:a b»r ■ 

370 PRINT HT n,10;"R" 
300 XF RSS £iiz THEN GO TO S00 
390 OEEP 0.03,30. BEEP 0.02,4.0 
4.0O NEXT n 

4 10 LET K =X .- LET H m^ : LET V»»,- 
LET 2 --2 
4.20 GO TO 34.0 
S00 BEEP e.Bl, i'40- Cn.'SJ .t 
510 .M£XT ri: GO TO 330 

1 RCH eoab drop® T»» lan^de I ). 

a REM ON CXRERNftL RHPLiriCR 

UILL HELP 

lO LET .x=e.3 

30 BEEP 0.eS,N 

4d LET .xex*®. 1 

S0 NEXT M 

60 REM CxpV.05ion (?) 

70 FOR K»0 TO SO 
„ 0»„5ECP C.Ol, -10: BEEP 0.01,-8 
O: BEEP 0,01,-60 

90 NEXT K 

1 REH Ph»iOf S €) Ti» tansdeii 

lO LET X =0.0135 

20 BEEP X,A. BEEP X,6.- BEEP X, 
01 BEEP x,10: SEEP X , 12 . BEEP X, 
14.: BEEP x,16; 8EEP X,4.: BEEP X, 
O: eeCP K ,B 

30 PRU3E 0: REH UaitS. fC-f Ketf 

'""a0*6O to lo Programs. 



1 


REM 


Mo i, c r i p t 






€n-iii L:.ri9d6it 




s 


PAPER l; XNK 5. EOROEB S. C 1 


LS 








10 


PLOT 


e,lSl . DRRU 2SS,0 
0,1*3- ORRU SSS,0 


20 


PLOT 


30 


PUOT 


0,13S: DRBi; Z^^,^ 


4.0 


PLOT 


0,13:r OR»iJ SSS,0 


SS 


PLOT 


a, 119- &nou 2s=:,0 


60 


REM HRL^ SHRT NOTE 




70 


LET M 


=. e 




00 


'_5.T V 


=SIK 00000100 




83 


LSfT 2 


sBZN caii.:iG«i? 




SO 


PC-K» 


USR • E" ,.X 




1O0 


POKc 


use "E-vS/exN 


O0O00111 


110 


POKE 


USR -e"*3,BXN 


0OO0O101 


120 


POKE 


USR "E"*1,V 




13B 


POKE 


USR •■E-+4.,Y 




14.0 


POKE 


USR -E"+s.y 




ISB 


POKE 


USR ••£••+©, Y 




160 


POKE 


USR ■■e-+7,Y 




170 


POKE 


U3R ••C-,X 




1B0 


POKE 


USR •'C"*i,eiH 


00111100 


ISO 


PCK.e 


U5» --C.-+2,^ 




2oe 


POC.E 


USR -•C"+3,Z 




210 


POKE 


USR ■•C"+4.,Z 




2SO 


POKE 


USR •■C-+S, BXH 


00111OO0 


230 


poKe 


USR "C'+S.X 




24.0 


POKE 


USR -■C-+7.X 




^2 SO PRINT OUER l;Ht 3, 


Chr* on 


276 


BEEP 


B.ss,ia 




Prog 


ram 6. 







Spectrum can only produce a tone, composed 
of a series of clicks, and maintain the tone for a 
specified time. 

With a sound board, and with other micros, 
you can alter the quality of the sound, change 
how fast the note builds up in frequency, or 
how fast it dies away — known as the frequency 
envelope. With the Spectrum you are limited 
to finding uses for the change in quality of the 
sound from clicks to warbles and simulating 
sound envelopes. 

Programs 3 and 4 are examples of how you 
might experiment with frequenq' and duration 
envelopes. Such things are made possible by 
the fact that the Spectrum can accept fractions 
of a second for duration, and fractions of a 
semitone for pitches. 

By experimenting with a variety of fractional 
changes in pitch and duration you can use For- 
Next loops to ramp up to a given tone, and 
ramp down from it again. Note in the 
examples in programs 3 and 4 that there arc 
two ways you can speed up the transition from 
one pitch to the ncxtj cither by reducing the 
duration of the intermediary pitches, or by 
increasing the value of the Step command in 
the loop. 

The former leads to a rather less musical 
sound, but the latter gives less smooth 
ramping. You will have to experiment with 
the values before arriving at useful sound 
shapes. Be warned, though, you will not be 
able to produce sounds in this manner which 
will match those from a synthesiser. 

Program 5 illustrates how you can use the 
Spectrum to give sound effects for games. I 
have included a man-ciimbing-a-ladder 
routine, a bomb drop, and a phasor sound. 
None of these is up to arcade game standards, 
but can give you a useful added dimension to 
your games. Note that the bomb drop has the 
pitch descending rapidly from around 60 to 
50, with the steps increasing in length as the 
bomb falls to give the impression that it is 
speeding up. 

Program 6 shows a routine which uses the 
uscr-dcfmablc graphics facility to make 
pictures of notes on staves. It would be easy to 
extend this idea so that notes typed in with the 
Spectrum acting as an organ or as letters could 
be displayed as notes graphically. Key signa- 
tures and clefs could also be shown. 

The next listing, program 7, gives a glimpse 

of how you might link sound and colour on 

f continued on next page} 
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(continued from previous page) 
your Spectrum. It plays a random tune, plot- 
ting random colours as it docs so. 

My general conclusion must be that the 
Spectrum's sound is very limited and poorly 
designed. The fact that the sound is so very 
quiet using the internal speaker alone is very 
annoying. The sound is also used to give 
auditory feedback that a key has been pressed, 
although at swiich-on rhc click made cannot 
really be heard. 

You can alter the pitch of the keyboard beep 
by Poking location 23609, and I suggest that 
you try a value around 100. This gives a 
pleasant tone which can just be heard. This 
facility can be very useful when typing in large 
amounts of data. But it is a great pity that this 
keyboard beep is also amplified along with the 
sound if you add an external amplifier. The 
effect is very annoying when Inputting data 
into a program which is using the sound 
facility. 

To avoid these beeps on your stereo, you 
would need to go through the tiresome routine 
of unplugging and plugging your jack plugs 
from the Spectrum. Perhaps Sinclair might 
consider making the keyboard sounder and 
the beep facility separate circuits on a later 
model, i5ut certainly the company must think 
about making the internal amplifier much 
more powerful. 

The Spectrum's sound is one of its more dis- 
appointing aspects, but with perseverance you 
will be able to put ii to good use in games. 

Let us now explore some more facets of this 
machine's colour graphics. 

How many colours in a Spectrum? Seven, if 
you think of a rainbow? Or perhaps eight, if 
you accept Sinclair's insistence that black and 
white are colours? How about 64 or even 128 
though? Well, it is possible to obtain consider- 
ably more than the basic eight colours on a 
Spectrum. The trick is to use a user-defined 
graphic which is like a miniature chess board 
in appearance, or to draw diagonal Crosshatch 
lines across your TV "page" using the draw 
command. 

Program 8 shows how to create the graphic 



a REM rnt«r f*r*r>c* 

O Ti B u*ngdtt 1 1 
s BORoeR e 

le LET l^ZHT (S*RHD> *1: LET P = 

»NT «S*RND) ♦! 

IS IF I=P TMCN GO TO lO 

30 INK I PaPCR P. CLS 

SO FOR P>0 TO 255 STEP £ 

AC PLOT lSe,SS.' DRRU -lS7-tR,-9 

7 

ee NEXT n 

Se FOR 6-« TO ZTS STEP 2 

79 PL.OT 1WS,»S- DRRU 127,-S'7+Bl 

se NexT B 

90 FOR C«B TO ass STffP 2 
lOe PLOT 1£8,0S. DRAU iar-c-,97 

liO NEXT C 

laOl FOR OaB TO i^m STeP £ _ 

X4.9 ML.-'.T D 

isa ppuse *eto; GO to io 



Program 9. 



ae 

38 

4.e 

SQ 
&0 

7a 

80 
^0 



110 

120 
130 
14.0 

lee 

Y.:Rf 
190 



€> Titt LAOS Je t t 
LCT «» = ••«•- 
PRPER 7: CLS 
LET V = IHT (lS*Rt'IOJ 
LET XelNTT £ll»RMOJ 
LET T = Xtrr fSiPMOJ 
GO 3U» «e 

CO TO *e 

IJ* 2=e OH 2-7 rWEN trO lU IS 

PRINT INK z;ftT ii.-x,i6+y';»» 

PR2HT INK i ; AT li-X, ie-y. H» 

PRXNT x^^r. z;flT ii*x,i*-*v; »» 
PRINT INK z;fiT il*>;,16-Y;rt» 
RETURN _ _ 

PRINT IMUERSe 2.;BT 11-X,1S + 

i»RiMT INVERSE i;nT 11-X,1©- 

PRIKT XMUER3E 1, ST ll«X,ie« 
PRINT XNOER3E 1 ; AT 11*X,16- 

GO TO 4.0 Program JO. 



1 REM Musi CO 1*9* 

©Tim L^n^dc I I 
10 BORDER 1 
30 LET NOTE =RNI> JSe 
30 LET DUP^RNCrCS 
4.0 LITT I>(RND*C'>+1 

5« PRINT INK I,OT 2a-N0TEj60tD 
UP; •■■" 

60 UEEP PUR, NOTE 

70 GO ro ao Program 7. 



1 REM la© ceicufi 
&Ti » Lsn-3d« c t 

S REM CMEhtW PHIICHN 
le FOR «i.O T\j 6 &TEP S 

2? poi\e usR -a'+SiBiN ei<;xc3.ei 

POKE U&R "R-^Atl^eiN 10ie»1010 

30 NEXT A 

40 FOR P-0 TO 7 

50 FOR 1=0 TO 7 

GO FOR B>e TO 1 

70 PRINT PAPER P; INK I; ePXGH 

T B; "AA';P; l; ; next B 

8Ct NEXT I: NEXT P 

90 REM Full page CO low: 

leO FOfe P=0 TO 7: FDR 2 =0 TO 7: 

FOR c=kJ TO 1 

11© FOR v»0 TO 31 

120 PRINT PfiPER P; INK 1, BRIGH 
T B; •■ROfiRAHHAAAAAfifiAARAAAAAAARflR 
ARAAA"; 

130 NEXT Y 

140 PO^e a36«S>25S: «£« AOTO 
aCROLL 

ISe NEXT 8: NEXT I: NEXT P 



Program 8. 



character needed and demonstrates how you 
can mix the standard eight colours in pairs of 
adjacent pixels so that more than 100 colours 
or hues can be obtained. The second part of 
the program runs through the colours again, 
but this time each colour fills a video page — 
which gives a better colour result. You can 
Print Over these colours as you would the 
normal eight. 

The Spectrum is also capable of some rather 
fancy pictures which resemble interference 
patterns in light. Program 9 gives an example 
of this, and randomly changes the Paper and 
Ink colours. You might try removing the CLS 
command so that the new Ink and Paper are 
written over the previous ones. This also gives 
a clear demonstration of the fact that you can 
draw in the 176 by 256 resolution, but colour 
is set at the 32 by 22 character-space level. 

It is very interesting to sec in this last 
program how one of the Spectrum's short- 
comings can he an asset. You may have heard 
some people refer to the rather marked "dot 
crawl" on the Spectrum. This means that 
when you draw a few lines of one colour on 
top of paper of another colour, then the Ink 
lines seem to shimmer rather than being absol- 
utely steady. In the last example, and in others 
too, this shimmering effect adds a very inter- 
esting dimension to the colour display. 

Program 10 is a form of kaleidoscope using 
the graphics charaaer obtained by pressing 
Shift 9 followed by Shift 8. The Ink of this is 
varied at random and the blocks of colour arc 
printed symmetrically in four places around 
the screen. Lines 90 and 150 onwards rub out 
some of the pattern to avoid crowding — and 
make it more interesting. 

The next program, number 11,1 have called 
Snowflake. Lines 60 to 180 draw the snow- 
flake and the other lines allow a new feature on 
the Spectrum to be realised. Usually the only 
way to change the Paper colour is to type in 
Paper x, where x is a number between and 7, 
followed by CLS. This of course wipes ofTany 
pattern you had on the screen. By creating a 
string of spaces sufficient in number to fill the 
whole screen you can use the Print Over 1 
command to change the Paper without destroy- 
ing the pattern. 

In this program the Paper is changed in this 
way at random. There is an alternative method 
for changing the Paper while retaining the 



graphics by Poking the mcmorj' locations 
between 22528 and 23231 — the next 64 bytes 
refer to the bottom two lines of screen where 
the program is entered. These locations 
contain the attribute codes for the character 
positions on the screen. So if the position 0,0 
is cyan, Paper 5, then Peck 22528 would 
return (8*5) 40. 

You would need to use the Int command to 
determine the Paper colour already present. 
For example: 

INT({PEEK a)/8) = colour code 
where "a" is the address. You would then 
substract 8* this value from "Peek a" and add 
8' the code of the new colour to "Peek a". 

Program 12 demonstrates a rather puzzling 
feature of the Spectrum. When I was trying to 
draw lines of the same colour across the tele- 
vision screen I discovered that although I only 
specified one colour, two were drawn on 
occasions. This program shows that what 
colours arc drawn when only one has been 
requested depends on which Paper colour the 
lines arc drawn against. 

The first lines are two pixels apart whereas 
the lower lines arc three apart. As you see, the 
upper ones are usually in the same, requested, 
colour whereas the lower lines are most 
frequently difTereni colours. I have Over 
Printed a block of the Ink colour to show 
further aspects of the eftcct. 

So that you do not think that this is a 
property of drawing lines across a single 
character square, I have included four lines 
which are first an even number and then an 
odd number of pi.xcls apart. Whenever the 
lines are an odd distance apart, two colours 
occur. Moreover, the earlier demonstration 
shows clearly that you can draw more than one 
Ink in a single character square. This ii a fault 
though, and I can sec no way of drawing lines 
of a specified colour and position consistently. 



1 REM sncwnans 




© Ti» Lan^dt I I | 


le LET T»0 




30 INK 7. PAPER 3 CL5 




30 LET n»«" -. LET »»=' 


REM 


both Sinai* spat** 
3S REM 6rfili\*s. ici-ttn ( 




U i. '. Of 


^"to'^FOA K.0 TX3 702. !-ET 


U»ze«4-R 


%■ PRINT ■■»■■; . NEXT >. 




SO CLS 




&e FOR R=a0 TO se step 


1© 


70 L=T u=»: let r-pi 




80 LET Na:i00 




sa LET >C=i!R-U.> ^n 




lee FOR J=iJ TO R STEP X 




lie LET E=HtCO* i-8»J) 




120 LET X=E»3IH J 




130 LET V«E»COS J 




14.B PLOT isa*x,as*v 




ISB next U 




160 LET TwT+l; IF T^lOl 


TWJ£M OO 


TO aaa 




i7e GO TO no 




ISO LET TuS: NEXT R 




190 LET c=I^^r tbihmc-.^ ,i 




200 PR TUT RT ffl,0, PRPEA 


C; OL'CR 


l;s» 




210 PRLSH S». GO TO ISO 




Program 11. 





1 


REM a INKS PER CHRJf ftOUARE-T 
RfcM e> TIM LRNGDELL 


s 




SCWER 1. CLS 


29 


FOR P=0 TO 7 


?^o 


FOR S=C TO 7 


4e 


IF I-P THEN NEXT I 


e« 


INfv X: PFiPER P. CL!5^ 


e0 


PLOT 0.,109: ORAW 255^0 


70 


PLOT 0.Oe: DRRU 2SS,0 

PRINT OOER liflT 9,'5;"^'- 


SO 


loe 


PLOT 0,70: t>RAW S55,0 


lie 


PLOT 0.67: DRAtI a?J5 , 


lae 


PRINT OVER l;AT 13,10.:"MI" 


130 


PAUSE l®3 


140 


NEXT 1 


150 


NEXT P 


3»e 


PAPER a; INK S: CU& 


Sl« 


PLOT 0,110: DRAW 2&S , 


sti<i 


PLOT O.90: DRAU 2^5,0 


£30 


PLOT ©..se: DRAW aS5, e 


340 


PLOT 0,1S: DRAW 25S,0 


Program 12. ^ 
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THE BOOK YOU'VE 

BEEN 

WAITING 

FOR! 



Examines and explains 

every function 
on the ZX Spectrunn 



Just £6.95 
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Try this program from the book: 

5 PRPER 0: CL.S : BORDER 3 

1:3 FOP X=0 TO 255 

£0 PL. OT X , 

30 ORPU qUER l..S55-X*a.. 1"75 

i •? N E XT X 

53 FCP Y=e TO 175 

6S PL_0 i <ci.. \' ^ 

70 DRRU OUER 1,; 255 ., 175 -Y *2 

S© NEXT Y: fic.r\ €> J- PUStOfj 



Takes you through programming your ZX Spectrum from first principles 
right through to such things as defining your own graphics, IVIERGE, 
READ/DATA, SCREEN$, POINT and DRAW. 



Interface, 

Depi. YC 

44-46 Earis Court Road. 

London W8 6EJ. 

Please send me The following: 

) Programming Your ZX Spectrum — C6.95 

) A sample issue of INTERPACE. the monthly ZX magazine published 

by the Naiional ZX Users Club - £1 .00 
) Getting AcQuainted with your ZX81 — CS.SS 
) 20 Simple Eiecironic Proieccs for the 2X81 — £6.45 
) Mastering Machine Code on your ZX81 - L7.50 
) 34 Amazing Games for the IK ZX81 - £4.95 
i 49 Explosive Games for the 1 K ZX81 - £5.95 
) The Gateway Guide to the 2X81 and ZX80 - £6.45 

I enclose a total of £ , 



THIS BOOK IS TOTALLY 
ORIGINAL. IT IS NOT 
BASED ON ANY OTHER 
BOOK^ & THE PROGRAMS 

ARE ALL NEW 




iMame 



Address 



User-defined graphics 
chapter cells you how 
to create your own 
OOTMAN gamel 
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New ZXBl Software 
from Sinclair. 



A whole new range of software for 
the Sinclair ZX81 Personal Computer 
is now available - direct from Sinclair. 
Produced by ICL and Psion, these 
really excellent cassettes cover 
games, education, and business/ 
household management. 

Some of the more elaborate pro- 
grams can only be run on a ZX81 
augmented by the ZX 16K RAM pack. 
(The description of each cassette 
makes it clear what hardware is 
required.) The RAM pack provides 16- 
times more memory in one complete 
module, and simply plugs into the rear 
of a ZX81. And the price has just been 
dramatically reduced to only £29.95. 

The Sinclair ZX Printer offer full 
atphanumerics and highly-sophisticated 
graphics. A special feature is COPY 
which prints out exactly what is on the 
whole TV screen without the need for 
further instructions. So now you can 
print out your results for a permanent 
record. The ZX Printer plugs into the 
rear of your 2X81. and you can 
connect a RAM pack as well. 

Games 

C » M atteG1:Supftr Programs 1 (ICL) 

Hardware required - 2X81. 

Price - £4.95 

Programs - Invasion from Jupiter. 

utiles. Magic Square. Doodle. Kim. 

Liquid Capacity. 

Descriptiorr - Five games programs 

plus easy conversion between pints/ 

gallons and litres. 

Cassette G2: Super Programa 2 (ICL) 
Hardware required - 2X81. 
Price - £4.95. 

Programs - Rings around Saturn. 
Secret Code. Mindboggling. Silhouette. 
Memory Test. Metric conversion. 
Description - Five games plus easy 
conversion between inches/feet/yards 
and centimetres/metres. 

Cassette G3: Super Programs 3 (ICL) 

Hardware required - 2X81. 
Price ~ £4.95. 

Programs - Train Race. Challenge. 
Secret Message. Mind that Meteor. 
Character Doodle. Currency Conversion. 
Descriptior) - Fives games pluscurrency 
conversion at will - for example, 
dollars to pounds. 

Cassette G4: Super Programs 4 (ICL) 

Hardware required - ZX81. 
Price - £4.95. 

Programs - Down Under. Submarines. 
Doodling with Graphics. The Invisible 
Invader. Reaction, Petrol. 
Description - Five games plus easy 
conversion between miles per gallon 
and Europ^n fuel consumption figures. 
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Cassette G5: Super Programs 5 (ICL) 

Hardware required - ZX81 -l- 16K RAM. 

Price - £4.95. 

Programs - Martian Knock Out 

Graffiti. Find the Mate. 

Labyrinth. Drop a Brick. 

Continental. 

Description - Five 

games plus easy 

conversion 

between English and 

continental dress sizes. 

Cassette G6: 

Super Programs 6 (ICL) 

Hardware required - ZX81 -I- 16K RAM. 
Price - £4.95. 

Programs - Galactic Invasion, Journey 
into Danger. Create. Nine Hole Golf. 
Solitaire. Daylight Robbery. 
Description - Six games making full use 
of the ZX81's moving graphics capability. 

Cassette G7: Super Programs 7 (ICL) 

Hardware required - ZXBl. 

Price: - £4.95. 

Programs - Racetrack. Chase. NIM. 

Tower of Hanoi. Docking the Spjaceship. 

Golf. 

Description - Six games including the 

fascinating Tower of Hanoi problem. 

Cassette G8: Super Programs 8 (ICL) 

Hardware required -2X8^ + 16K RAM. 

Price - £4.95. 

Programs - Star Trail (plus blank tape on 

side 2). 

Description - Can you, as Captain 

Church of the UK spaceship Endeavour. 

rid the galaxy of the Klingon menace? 

Cassette G9: Biorhythms (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £6.95. 

Programs - What are Biorhythms? 

Your Biohythms. 

Description - When will you be at your 

peak (and trough) physically, 

emotionally, and intellectually? 

Cassette G10: Backgammon (Psion) 

Hardware required - ZX81 + 16K RAM. 
Price - £5.95. 

Programs - Backgammon. Dice. 
Description - A great program, using 
fast and efficient machine code, with 
graphics board, rolling dice, and doub- 
ling dice. The dice program can be 
used for any dice game. 

Cassette G11: Chess (Psion) 
Hardware required - ZX81 + 16K RAM. 
Price - £6.95. 

Programs - Chess. Chess Clock. 
Description - Fast, efficient machine 
code, a graphic display of the board and 
pieces, plus six levels of ability, combine 
to make this one of the best chess pro- 
grams available. The Chess Clock 
program can be used at any time. 




Cassette G12; 

Fantasy Games (Psion) 

Hardware required - 2X81 (or ZX80 

with 8K BASIC ROM) + 16K RAM. 

Price - £4.75. 

Programs - Perilous Swamp. Sorcerer's 

Island. 

Description - Perilous Swamp: rescue 

a beautiful princess from the evil wizard 

Sorcerer's Island: you're marooned. To 

escape, you'll probably need the help 

of the Grand Sorcerer. 

Cassette G13: 

Space Raideiv and Bomber (Pskxi) 

Hardware required - ZX81 + 16K RAM. 

Price - £3.95. 

Programs ~ Space Raiders. Bomber. 

Description - Space Raiders is the 2X81 

version of the popular pub game. 

Bomber: destroy a city before you hit a 

sky-scraper. 

Cassette G14: Right Simulation (Psion) 

Hardware required - ZX81 -f 16K RAM. 

Price - £5.95. 

Program - Flight Simulation (plus blank 

tape on side 2). 

Description - Simulates a highly 

manoeuvrable light aircraft with full 

controls, instnjmentation, a viewthrough 

the cockpit window, and navigational 

aids. Happy landings! 

Education 

Cassette E1 : Fun to Learn series - 
EngHsh Literature 1 (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price - £6.95. 

Programs - Novelists. Authors. 
Description - Who wrote 'Robinson 
Crusoe'? Which novelist do you 
associate with Father Brown? 

Cassette E2: Fun to Learn series - 

English Uterature 2 (ICL) 

Hardware required - ZX81 f 16K RAM. 

Price - £6.95. 

Programs - Poets, Playwrights. Modern 

Authors. 

Description - Who wrote 'Song of the 

Shirt'? Which playwright also played 

cricket for England? 




series - Geography 1 (ICL) 
Hardware required - ZX81 + 
16KRAM. 
Price - £6.95. 
Programs - Towns in England and 
Wales. Countries and Capitals of Europe. 
Description - The computer shows you 
a map and a list of towns. You locate 
the towns correctly. Or the computer 
challenges you to name a pinpointed 
location. 

Cassette E4: Fun to Learn series - 
History 10CL) 

Hardware required - ZX81 + 16K RAM. 

Price - £6.95. 

Programs - Events in British History. 

British Monarchs. 

Description - From 1066 to 1981, find 

out when important events occurred. 

Recognise monarchs in an identity 

parade. 

Cassette E5: Fun to Learn series - 
Mathematics 1 (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £6.95. 

Programs - Addition/Subtraction. 

Multiplication/Division. 

Description - Questions and answers 

on basic mathematics at different 

levels of difficulty. 

Cassette E6: Fun to Learn series - 

Music 1 (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £6.95. 

Programs - Composers. Musicians. 

Description - Which instrument does 

James Galway play? Who composed 

■Peter Grimes'? 

Cassette E7: Fun to Learn series - 

Inventions 1 (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £6.95. 

Programs - Inventions before 1850. 

Inventions since 1850. 

Description - Who invented television? 

What was the 'dangerous Lucifer'? 

Cassette E8: Fun to Learn series - 

Spelling 1 (ICL) 

Hardware required - ZX8A + 16K RAM. 

Price - £6.95. 

PfOfiffams- Series A1-A15. Series B1-B15. 

Description - Listen to the word spoken 

on your tape recorder, then spell it out 

on yourZX81. 300 words in total 

suitable for 6-11 year olds. 



Business/household 

Cassette B1 : The Collector's Pack (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price - £9.95. 

Program - Collector's Pack, plus blank 
tape or side 2for program/datastorage. 
Description ~ This comprehensive pro- 
gram should allow collectors (of stamps, 
coins etc.) to hold up to 400 records of 
up to 6 different items on one cassette. 
Keep your records up to date and 
sorted into order. 

Cassette 82: The Club Record 

Controller (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price ~ £9.95. 

Program - Club Record Controller plus 

blank tape on side 2 for program/data 

storage. 

Description ~ Enables clubs to hold 

records of up to 100 members on one 

cassette. Allows for names, addresses, 

'phone numbers plus five lots of 

additional information - eg type of 

membership. 



CMsette B3: VU-CALC (Psion) 

Hardware required - ZX81 + 16K RAM. 
Price - £7.95. 
Program - VU-CALC. 
Description - Turns your ZX81 into an 
immensely powerful analysis chart. 
VU-CALC constructs, generates and 
calculates large tables for applications 
such as financial analysis, budget 
sheets, and projections. Complete with 
full instructions. 

Cassette B4: VU-RLE (Psion) 
Hardware required - ZX81 + 16K RAM. 
Price - £7.95. 

Programs - VU-FILE Examples. 
Description - A general-purpose infor- 
mation storage and retrieval program 
with emphasis on user-friendliness and 
visual display. Use it to catalogue your 
collection, maintain records or club 
memberships, keep track of your 
accounts, or as a telephone directory. 

How to order 

Simply use the FREEPOST order 
form below and either enclose a 
cheque or give us your credit card 
number. Credit card holders can order 
by phone - simply call Camberley 
(0276) 66104 or 21282 during office 
hours. Either way, please allow up to 
28 days for delivery, and there's a 
14-day money-back option, of course. 

5in[zlair~ 

ZX8I 

SOFTWARE 

Sinclair Research Ltd, 

Stanhope Road, Camberley, Surrey, 

GUIS 3PS. 

Tel: Camberiey (0276) 66104 & 21282. 



To: Sinclair Research, FREEPOST. Camberley. Surrey, GU15 3BR. 
Please send me the items I have indicated below. 




Oty 


Cassfttto 


Code 


Item 
price Total 




Gl Super Programs 1 


30 


£4.95 






G2: Super Programs 2 


31 


£4.95 






G3: Super Programs 3 


32 


£4.95 






G4r Super Prog rams 4 


33 


£495 






Q5: Super Programs 5 


34 


£4.95 






G6: Super Programs 6 


35 


£4.95 






07: Super Programs 7 


36 


£4.95 






G8: Super Programs 8 


37 


£4.95 






G9: Biorhythms 


38 


£695 






G10 BacKgammon 


39 


£595 






G1l: Chess 


40 


£6.95 






Gi2:Faniasy Games 


41 


£4.75 






Gi3: Space Raiders & Bomber 


42 


£3.95 






G14: Flight Simulation 


43 


£5,95 






E1:Eneiish Literature 1 


44 


£695 





Oty 


C«»*ette 


Code 


Item 
price 


Total 




E2:EnQlishUlefature2 


45 


£695 






E3;6eogmphy1 


46 


£6,95 






E4: History 1 


47 


£6.95 






E5: Mathematics 1 


48 


£6.95 






E6:Musicl 


49 


£&95 






E7 Inventions 1 


50 


£6.95 






E8: Spelling 1 


51 


£695 






B1 : CoMectors Pack 


52 


£9.95 






B2: dub Recorci Controller 


S3 


£9.95 






B3: VU-CALC 


54 


£7.95 






B4 VU-FIUE 


55 


£7.95 






ZX 16K RAM pack 


18 


£2995 






ZX Printer 


27 


£59.95 






Post & packing - 

onfy if ordering hardware 




£2.95 





TOTAL £ 



1 <an(::io$e ? chAqiip/po«t«i nrrtpr to Sinclair Research 1 td for £ 


Please charge my 'Access/Barclaycard/Trustcard no. 

*Please delete as applicable. | 1 1 1 1 1 [ 1 1 1 1 1 i 1 1 1 1 


1 Mr/Mrs/Miss 1 1 1 1 1 I 1 1 I 1 1 1 I I 1 1 1 t 1 1 1 1 t 


Address 1 t 1 1 } 1 1 1 1 I I 1 1 1 i 1 1 1 1 1 1 1 1 1 


i 1 i 1 i 1 1 1 1 1 1 1 1 1 I 1 1 I 1 1 1 1 I 1 1 1 1 1 


1 M M 1 M M 1 1! 1 M 1 M i M M 1 Iks*,,! 
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Can you RSCAPE the Demon's Domain? You 
niust find your way through a maze where you 
are confronted by all sorts of dangers. Unsav- 
oury characters and gruesome tests conspire to 
ensure that you never gain your freedom. 

The program is written with a master pro- 
gram and nine ditTcrcnt subroutines. Each 
subroutine counts as one danger. When Move 
is displayed in the top right-hand corner of the 
screen you move around the maze by using the 
cursor keys, 5 to move left, 6 to move down, 7 
to move up, and 8 to move right. 

Demon's Domain can be made more fun by 
adding your own dangers. Here arc a few hints 
if you want to customise the program. 

Line 520 indicates the number of danger 
routines in the program. At the moment the 
number is 9, one for each subroutine. There- 
fore, if another routine were added the 
number would have to be altered to 10. 

Each routine goes up in steps of 500. lODO is 
the first routine, 1500 the second and so on. 
Therefore, another routine must start at 500 
more than the last one. The last danger 
routine currently starts ai 5000. 

The routine at line 50 gives quite a long 
delay, then clears the screen. This is useful 
when instructions are printed at the beginning 
of each routine. 

If a player passes the danger, he goes to 
either line 140 or line 200. Line 140 gives a 
delay, clears the screen, before going on to line 
200. If he fails to negotiate the danger he goes 
to line 9995. This is the lose routine. 



The program structure. ] 


Line 


Description 


2-40 


Initialise 


50-80 


Delay subroutine 


100-140 


Print instructions 


200-290 


Print domain 


300-570 


Make move 




Check for a win 




Witch Edna routine 




Fall into an abyss routine 


1000-1170 The egotistical-gorilla routine | 


1500-1640 


Hail of barbs routine 


2000-2190 The mad mathematician 


2500-2700 The doors routine 


3000-3120 


The crusher routine 


3500-3690 The gruesome-gambler routine | 


4000-4200 


Baron McDread routine 


4500-4670 The maniacal memory-tester j 




routine 


5000-5260 


Demon-driver routine 


9995-9999 


Lose routine 




LEMON^S DC'-tfiVXN 



1 REM 

S SLOW 

3 RftND 

10 LET n=;ll 

S0 LET B=© 

30 LET CsO 

4.® GOTO !»© 

SG» POR E = a TO 20© 

60 KEXT E 

70 CLS 

8© RETURN 

lj8g> P RINT ' 

lie PRINT f,,,fj"THm SHORTEST R 

OUTE MRY NOT",, "BE THE BEST , " 

120 PRINT ^ , , , , , "YOU MAY ONLY M 
OUE NORTH SQUTK" J. ^ OR rflST^ " 

13® PRINT ,,,,,, "PkBRNOON HOPE R 
LL YE UHO ENTER , '' 

14.0 GOSUB 50 

200 PRINT 

210 PRINT 



2A0 NEXT E 
as© PRINT ' 



f" , " 



25e FOR E = l TO 4- 

270 PRINT •■ 

^" 

280 NEXT E 

£9© PRINT " 



m 



W3S" 



f*ft/ift 



!20 FOR Esl TO S 
230 PRINT " 



M W 



300 PRINT «T A,B>" 

310 PRINT RT 0,25; 

320 IF INKEY$<>"'* THEN GOTO 320 

330 LET n*=INKEY$ 

34-0 IF R*<"e" OR R»>"©" THEN GO 
TO 330 

350 PRINT RT 0,2S;" " ; RT R^E 

■'380 LET R=R-». {R* = "8",> - tR* = "7"> 

370 LET B=E-»- tR* = "8"J> 

380 PRINT RT R,B; 

390 LET D=PEEK (PEEK 16398 +2SS* 

PEEK 16399) 

395 IF D < > 136 THEN GOTO 530 

4-00 PRINT "B" 
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DEMON'S DONMiN 




Once you have taken the 
first step on your journey 
through Pension's Donnain 
there is no turning back — 
and only your wits and 
game-playing skills will 
save you from the gaping 
abyss which awaits all 
those who fail. The 
denizens of this sub- 
terranean reainn will set 
you fiendish tasks and 
torment you with the hail 
of barbs and the crusher. 
Egotistical gorillas and mad 
mathematicians are ready 
and waiting for you. All 
hope abandon, ye who 
enter Joseph Nicholson's 
program for the 16K 
2X-81 . 



4-10 LET E = INT (RND*2.^ 

4-20 IP E = a THEN GOTO 500 

4.3e LET C=C-»-l 

4-4-® IF C<>5 THEN GOTO 310 

4-50 CLS 

4-60 PRINT "THE UICKED WITCH EON 
fl"^.w "THINKS THRT THE GAME HAS B 
EEN" , .. J, "TOO EOSY FOR YOU RND SEN 

4-70 LET fl = ll 

4-80 LET B=0 

4.85 LET C=» 

4-90 GOTO 14.0 

500 LET C=0 

S10 CLS 

S20 GOTO (INT (RNO»9} ♦500> +100e 

530 CLS 

54.0 IF 0=0 THEN PRINT "YOU FELL 

INTO nN RBYSS" 

550 IF 0*4-2 THEN PRINT "YOU HRM 
E E5CRPED FROM "^ , ^"DEMONS DOMRIN 

.BUT NEXT TIME", <, ^ "YOU MAY NOT B 

E SO LUCKY." 

560 IF D=0 THEN GOTO 99S5 

570 STOP 

1000 PRINT 



1130 NEXT E 

1X4.0 IF fi«=:B$ THEN PRINT "I^ggSa 

YOU RRE SPUED" 

1150 IF R<-B $ THE N GOTO 14-0 



1160 PRINT 



1170 GOTO 9995 
15O0 PRINT "ffin 



SEB RIPP. . .CRRCK. . 



.'if* 



'K 



1MH3">^>"TELL HIH HXS NRME"^,^ "OR 
BE DISMftNTLEO. " , ^ , "P FLRSH OF L 

IGHTNINO", , ^"REUEPLS IT BRIEFLY. 

•I 

1010 GOSUB 50 

1020 LET E = INT tRNO*4.i ^ 

1030 IF E=0 THEN LET P»="RO(NPLD" 

104.0 IF E=l THEN LET P» = "UINSTON 

1050 IF E=2 THEN LET ft$ = "STRNLE^' 

1060 IF E=3 THEN LET P$ = "SIDNEY" - 

1070 PRINT RT 10»RND,2S*RND; R$ 

10©0 CLS 

1090 PRINT "WHRT IS HY NRME ■?" 

1100 INPUT B* 

1110 PRINT ^ ^ "THRT IS "; 

1120 FOR E=l TO 50 



EEP STILL RND HO^^ , '* 

1510 FOR E=l TO 50 

1513 NEXT E 

1516 CLS 

1520 PRINT RT 15,15; "B" 

1530 FOR E=0 TO 21 

154-0 FOR F = l TO 3 

1550 PRINT RT E , RND*30; " ..'v.'" 

1560 NEXT F 

1570 NEXT E 

1SS0 PRINT RT 15, IS; 

1590 LET ^=^E:^K fPEEK ie39B-*-S56« 

PEEK 16399) 

1 600 IF E=:1S1 THEN PRINT RT O,0; 

"a5^";TftB SOR 9 + SOR 9+SOR 9 

1610 IF E=151 THEN CLS 

1620 IF E=151 THEN GOTO 200 

1630 PRINT "BB*" 

164-0 GOTO 9995 

2000 PRINT ' • i^SsiMSfeWaiairfgfaigfeh Jnft«E 

W J * * "YOU HRUE 10 SECONDS TO RNS 

WER" 

2010 GOSUB 50 

2020 LET R» = "" 

2030 PRINT " MH-fehJJggllB • ; OT 10.0: 

204.0 FOR E=l TO & 

2050 LET R*=fl*+CHR* (INT (RND#9) 

4-29) +"+" 

2060 PRINT fl*(E»2-l TO E»2» ; 

2070 NEXT E 

2060 LET R*=fl»+"0" 

2090 PRINT RT 10,15;"=?" 

2100 POKE 164-36^255 

2110 POKE 164-37/255 

2120 INPUT E / , ^ . , 

(continued on next page) 
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{continued from previous page) 

2130 LET D= f&S53©- fPEEK 

214.0 PRINT «T S,»;"TH«T TOOK 
; •• SECONDS" 

IF P>ie THEN PRINT 



lB4.3©*f2 



216d 



TOD L.DNG 



IF 



14.; "HMd^^^"*' 



THEN PRINT RT 
^17& iF'Qjfflr^R S <> E TH EN PRINT RT 

ai»©' if'VrlT r7™>e OR d>i0 then g 

OTO &99S 

2190 GOTO 14-0 

2500 PRINT "rfasahWSaB" , , , , "BEHIN 

D ONE IS R STRRVIN© LION" 

25 lO FOR E=0 TO 2 

2520 FOR D=4. TO 11 

2530 PRINT RT D^ E*7-^2j "i^§^i" 

2S4-0 NEXT D 

2550 NEXT E ^_ 

2560 PRINT RT 13 , 0; "ISSaSSS" 

a5"70 IF INKEY»<>"" THEN GOTO 257 

O 

25QO LET R^=INKEV» 

2590 IF R»<"1" OR R*>"3" THEN GO 

TO 25S0 

2500 LET F=INT rRND»3.\ 

2510 FOR E=0 TO 2 

2620 FOR 0^4- TO 11 

2630 PRINT RT D,E*7-»-2;" 

2540 IF E= F RNP D=7 THEN PRINT R 

T O.. E*7-f2; •HHSB" 

£650 NEXT D 

2550 NEXT E 

2570 IF Fj-1.< ^^.MQj- P>* THEN PRINT ft 

2580 IFJEl+l='-'«t- «* THEN PRINT RT 

13.. 0; -08(3^© CHOHP. - .HUNCH, .. ■■ 
2690 IP F-»>1^'>URL R« THEN GOTO 14- 


2700 GOTO 9995 

3000 PRINT " ■Jgl=jpiigJMaa=lsl " J J "nNl V 

ONE LETTER UILL STOP HIH";RT 21. 

IS ( "B" 

3010 LET R»=CHR» CINT CRND»26> -i-3 

8) 

3020 FOR E=2 TO 21 

3030 IF INK£Y*<>"" THEN GOTO 303 



304-0 LET B» = INKEY» 

3050 IF B*<"R" OR B»>'*2" THEN GO 

TO 304-0 

3060 IF B»=R* THEN GOTO 311 

3070 PR IN T RT — — 

3080 NEXT E 
3090 PR INT RT 10^3;"Y0U ARE CPUS 
HED^"^"Biii";R$; •• WOLILD HRUE STOP 
PED HIM" 
3100 GOTO 9995 
3110 PRINT RT E-1^0;"l 
CHR< (COPE R$ + 12e.> ; 



3120 GOTO 14.0 
3S0O PRINT 



GfiMBLcR 



••^^^•'HRS THOUGHT OF 2 NUHBERS CI 
-99) " J t ^ "YOU Hf^K}E. TO SRY IF YOU 
THINK THE ",," SECOND NUHBER IS H 
IGHER OR LOUER" , , "THRN THE FIRST 

ONE. " 
3510 GOSUB 50 

3520 LET D=INT fRND*99) +1 
3530 LET E=INT <RND«99) +1 
354.0 IF E=D THEN GOTO 3530 
3S50 PRINT "THE FIRST NUMBER IS 
";D>,^"IS THE SECOND NUMBER HIGH 
ER (H>"^,, "OR LOWER *L> ?" 
3560 IF INKEYS <> " " THEN GOTO 356 


3570 LET R*=INKEY» 
3580 IF B%<>"H" RND R»<>"L" THEN 

GOTO 3570 
3590 PRINT ,,"YOU THINK IT IS " ; 
3500 IF R» = "H" THEN PRINT " ffiWaqi^ 

3610 IF fl$ = "L" THEN PRINT "013993^ 

3620 FOR F=l TO S0 

3630 NEXT F 

364.0 PRINT ^i"IT IS ";E 

3650 IF E>D RND f^%^"H" OR E <D »N 

D R»="L" THEN GOTO 3S80 

3560 PRINT , , "HURRRH YOU WBSM" 

357© GOTO 9995 



3680 PRINT >i"CURSES YOU BBa" 

3690 GOTO 14.6 ~ 

4.000 PRINT " fefclsWa«3 M<l-kfcUV . . "C 
HRLLENOES YOU TO R DUEL . " ^ > ^ "TO 
STRY RLIUC YOU MUST SHOOT ",.i" HI 
M FIRST. PRESS RNV KEY TO SHOOT" 



4.0 lO GOSUB 60 

4020 PRINT " BRRON 

YOU" 

4030 FOR F^l TO 7 „ 

4040 PRINT RT 4, 14-F; "B" ; TfiS F + 1 
4; "B" 

4050 IF F=7 THEN GOTO 4100 

4060 FOR E=a TO 10 

4070 NE.XT E 

4080 PRINT RT 4,14-F;" '*;TBB F+l 
4; •' ■• 

4090 NEXT F 

410O IF INKEY*<>"" THEN GOTO 419 



4110 PRINT RT 0,12; "^aS&H" 

4120 FOR F=l TO S 

4130 IF INKEY$<>"' THEN GOTO 417 



4140 NEXT F 

4150 PRINT RT 4,3;" 

It "^ 

4160 GOTO 9995 

4170 PRINT RT 4^7;" --- 



iJUDGC 



HE HJ^NIRe«L MEMORY 



4180 GOTO 140 

419© PRINT RT 8,0;"!SS]^EB 
KILLS YOU" 

4200 GOTO 99 95 

4500 P RINT _____,^ ,.„_„ 

li^HlS" * , , "MEMORIZE THIS TO PRC: 

FY HIM." 

45 10 GOSUB SO 

4520 LET 5=INT fS*RND+S> 

4530 LET fl»="" 

4540 PRINT "I HOPE YOU GET IT WR 

ONO" 

4550 FOR Eai TO D 

4560 LET R»=R*+CHR» (38-f25»RND> 

4570 NEXT e 

4S30 PRINT RT 10,12;Rj> 

4590 FOR E=l TO 2*D+0,S*D»»2 

4600 NEXT E 

4610 CL3 

4520 PRINT "WHRT WRS IT ?"" 

4630 INPUT B$ 

45 40 IF R$<>ei$ THEN PRINT ^ , , ,B-% 

J "lataBfiis" . 

455© PRINT , , , ,R»,"aaaagHB" 

4660 IF R$-B» THEN GOTO 14© 

4670 GOTO 9995 

5000 PRINT " }»laiefw™ia=>afelgi " , , ^ , "YO 
U HRUE TO DRIUE" , , , "YOUR CRR BET 
UEEN THE FIRES OF" , ^ , "HELL^UITHO 
UT BURNING TO",,,"DERTH BY HITTI 
NG THEM.",,,"a TO t^OK.^^ LEFT,H TO 

HOUE RIGHT" 
5010 GOSUB SO 
5020 FOR D=0 TO B 
5030 PRINT RT D,10;"P M" 
5040 NEXT D 

5050 LET ^=^BBK 15398 +256 *PEEK 1 
5397+1 

5060 LET F=10 
5070 LET G=F+2 
5080 LET D=0 
5090 PRINT RT 9,F;"il";TRB (F+4> ; 

5100 LET F=F+INT (3»RND) -1 

5110 IF P<0 THEN LET P=0 

5120 IF F+4>31 THEN LET F=27 

5130 LET G=:G+ tINKEY$=:"3" AND G<3 

1) -<INKEY* = "5" RHD G.>»0> 

5160 SCROLL 

5170 PRINT RT 21,31;" " 

5180 IF PEEK fE+G.v oB THEN ©OTO 

5200 

5190 GOTO 5250 _ 

5200 PRINT RT 0,G;"B" 

S210 LET D=D+1 

5220 IF D<40 THEN GOTO 5090 

5230 PRINT RT 21,10;"aaa@" 

5240 GOTO 140 

5250 PRINT RT 21 , lO; "YOU RRE S^J 

5260 GOTO 9995 

9995 GOSUB 50 

9996 PRINT 

9997 FOR E=l 

§998 PRINT ' 

999 NEXT E 
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ZX81 

ECONOMIC KEYBOARD 

£11.95 

individually handmade and thoroughly tested before dispatch, 
unconventional but practical, 

A SINCLAIR USER'S ANSWER 
TO A SINCLAIR USER'S PROBLEM 

It's reliable, enjoyable and inexpensive; and it comes with a 
money-back guarantee if you don't agree. 

It is NOT a full-sized typewriter keyboard with full-travel keys to be 
wired up in some way to your computer. 

IT IS: 
SIMPLICTY ITSELF TO ATTACH fitting directly onto Sinclair's 
flat keyboard 

NEAT AND UNOBTRUSIVE, in no wray interesting with any 
other expansion 
SURE IN KEYSTROKE 
FAST AND EASY TO OPERATE 
ATTRACTIVE TO LOOK AT 

IT HAS: 
A SLIM BLACK BOARD with 
ENLARGED AND RAISED KEYS which are 
COLOUR-CODED AND EASY TO READ, and offers 
SWIFT LOCATION OF FUNCTIONS etc. 

MAKE YOUR ZX81 A REAL PLEASURE TO USE 
Send cheque/ P. 0. for £1 1.95 to: 

DAVID HEARTFORD 

91, High Street Evesham, Worcs, 

WR11 4DT 



// 



"The Lady 

Is Not 
For Turning 

BUT ARE YOU? 

You are P.M. artd Chancellor of 'Grgai Britain'. You muse s«t«ct the party 

you wish to represent and vour AIM is to stay in office for as long as 

possible. 

You must control INFLATION and UNEMPLOYMENT, maintain the 

EXCHANGE RATE, introduce SOCIAL REFORMS and stay POPULAR. The 

game is split into SECTORS: COUNTRY PROFILE; SHOPPING BASKET; 

BUDGET DAY (A) & (B); REFORM OPPORTUNITIES; and most important 

every 5 years ELECTION NIGHT. 

A facility exists to SAVE your game to continue later. 

The game is called GREAT BRITAIN LIMITED. 

INHERITANCE: A 2 part game full of excitement. Prove your ftnanciat 
acumen in PART 1 by investing wisely at the stock and metal markets. (If 
desperate for funds try the CASINO or HORSE RACES). Enter the world of 
BIG BUSINESS in PART 2. Find the secret formula for PARADISE COLA; 
manufacture & market the drink and cope with STRIKES, FIRES, and 
FRAUDS. Your aim is to become a MILLIONAIRE. 

AROUND EUROPE IN 80 Hours: Race around Europe collecting 
SOUVENIRS, avoiding RISKS, exchanging CURRENCIES etc. (incl. 2 
player version). 

ALL GAMES ARE AVAILABLE IMMEDIATELY ON ZX81 16K RAM. 

£4.95 Each; 2 for £8,25; All 3 on quality C60 £10.50 send for details 
of SPECIAL versions for BBC & SPECTRUM. 

SIMON W HESSEL 

DEPT. Y, 

15 LYTHAM COURT, CARDWELL CRESCENT, 

SUNNINGHILL, BERKSHIRE 

TEL ASCOT 25179 



All games are fully guaranteed 



Fast service 



FLOPPY DISC DRIVES 



Single and Dual 40 track for BBC Micro 
CALL FOR BEST PRICES! 

OZi?^ MICRO 

BBC COMPUTER MODEL ff £299 + VAT 

BBC COMPUTER MODEL '8' £399 + VAT 

BBC COMPUTER WITH DISC £ Phone 




OTHER ITEMS AVAILABLE 
FOR THE BBC MICRO 



Books, Cables. Joy Sticks. Cassette Decks. Dust Covers, 
Teletext Adaptor. 
SEND FOR PRICE LIST 



SEIK0SHAGP-100A 




• DOT MATRIX PRINTER 

• 80 CHARACTERS PER LINE 

• 30 CHARS/SEC 

• FREE HI-RESOLUTION DUMP OUT LISTING 

£195 + VAT Carrie BBCPrimerCable£1B + VAT 

MICRO 

SPACE WARP, . , £1 1.50 BBC MULTlPlLE. . . £25.00 
BBC CHESS. ^..£11.50 BBC BACKGAMMON. £ 8.00 

BBCGOLF. £ 7.00 

MUNCKYMAN £ 5.95 

SNAPPER £11.50 

DEFENDER £11.50 

„-™., ■'% 

, E 1 •> <» 



• Dot Matrix Pnnter 

• 80Cps 



MICRO 



MICRO UPGRADES 



HAM KITS: Upgrades the Model A'to32K RAM 

Supplied with lull fitting inslruclions £29.90 + VAT 

ANALOGUE KITS; Suitable lor adding joysticks. 

contTBllersetc £15.00 + VAT 

PRINTER INTERFACE & i/0 PORT: Enables a 
Cenlrofiic Interlace printer to be attached . . . £16.00 + VAT 

MODEL W TO MODEL 'B' UPGRADE 
£89.00 + VAT (fitted) 

DISC EXPANSION Ptione 

DISC DRIVES Phone 

COLOUR MONITORS £249.00 + VAT 

Send for details on ottter items, cables, cassettes, plugs, 

S0ftW3r6 6tC 

WHY NOT SEND YOUR MACHINE 1D US FOR 
UPGRADING? 



PRINTERS 



EPSON MXBO F/T3 - The printer recommended for the 

BBC MicrBCompuler 

,^^^''*: HhResoiution Graphics 
^^^ • Bi directional Printing 
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INTERVIEW 



THE BUSNESS OF M 



A new recording star 
has emerged from the 
mists of the Mersey — 
Bug-Byte software has 
sold 500,000 cassette 
games already and 
doubles its sales every 
three months. Meirion 
Jones headed north to 
ask Tony Baden how he 
and Tony Milner turned 
a pastime into profit. 

No WONDER Tony Baden looks $mug 
— if you had turned a siudent hobby 
into a iniUion>pound business in just 
over a year so would you. 

Two years ago he was studying 
Chemistry at Oxford when Tony 
Milner, a student in the next room, 
bought a ZX-80. They played \vHth 
the noachine and wrote a few pro- 
grams before noticing that no-one 
seemed to be selling ZX-80 software. 

A £3 classified advertiscmcnc paid 
dividends. To their surprise, the 40 
cassettes they had recorded were all 
sold in two weeks so one night in the 
pub they thought up a company 
name, sent off the £1 fee, and Bug- 
Byte was born. 

Tony Baden freely admits they 
made mistakes earlv on. "We had 



*We had doubted our 

advertising and 

halved our sales' 



some problems but people seemed to 
be more tolerant in those days". The 
company developed into a relatively 
profitable sideline while they con- 
tmued their studies, but they did not 
think a student accommodation 
address would sound very confi- 
dence-inspiring, so they used an 
address in Coventry where Tony 
Milner hailed from. 

As soon as they could acquire an 
Atom, the pair set about writing 
Acorn games. From the outside the 
operation was beginning to look pro- 
fessional. "At first we pretended we 
were bigger than \vc were". Just 
before Christmas 1980 Bug-Byte's 
sales reach £1 50 in one week and the 
potential of the business became 
clear to them. 

Early in 1981, just months from 
the end of their college careers, the 




two Tonys gambled on placing a fiill 
page advertisement for the ZX-80 
tapes. Unfortunately Clivc Sinclair 
chose the same month to launch his 
new ZX-81: "Wc had doubled our 
advertising and halved our sales", 
admits Baden. 

The time had arrived for decisions. 
Undeterred by the advertising 
fiasco, they decided to become full- 
time partners in Bug- B>te when they 
left Oxford rather than pursue safe 
careers such as computer program- 
ming. "I'm glad I didn't", says Tony 
Baden. A third friend from Oxford 
was supposed to join them but "he 
never turned up". 



'/ wrote eight 

cassette games in 

one day once' 



Tony Baden wanted to set up shop 
in his home town, so they moved 
into the Albany, Old Hall Street, 
Liverpool in July 1981. They 
quickly developed games software 
for the ZX-81 . .At first they produced 
all the programs themselves: "I 
wrote eight in one day once", but 



gradually built up a team of outside 
programmers they could trust, who 
earned 20 percent royalties on sales 
of their games. 

Tony Baden has abandoned pro- 
gramming to concentrate on running 
the business, leaving Tony Milner to 
the joys of machine-code. The best- 
selling programs are still originated 
inside the company, which now 
employs 12 people with an average 
age of 19 — including a programmer 
who is just 16. Games are developed 
on Apples and then translated to fit 
particular machines. 

Bug-B>ic still contracts out for 
panicular programs which it needs 
— say, an invader program for a new 
computer — and is interested in 
buying up innovati%'« software ideas, 
for cash now rather than the royal- 
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AKING A MILLDN 



ties Bug-B\te used to offer. At the 
moment Bug-B%ne buys games from 
about 20 regulars but "wc always 
need more programmers". 

At first Bug-Byte had to labor- 
iously duplicate tapes but now after 
produciion of the originals manuf- 
acture is subcontracted under strict 
control. "Wc arc so confident of the 
quality that we can guarantee our 
cassettes for a year — we don't get 
many returned", says Baden. 

Bug-Byte is now selling 10 times 
as much as it was a year ago. "Our 
sales double ever)' three months". 
He claims that the company has 
already sold 500,000 cassette games. 

He docs not have a very high 
opinion of the hardware manufac- 
turers. "They'\e never really been 
helpful. We've had several problems 
with Acorn — we're not too happy 
with the BBC Micro". Bug-Byte's 
BBC was full of bugs when it finally 
arrived. As for the Spectrum: 
"We've had four of them — three 
don't work". 

"We ignored the Vic for a while", 
Tony Baden admits. He feared that 
Commodore with its experience 
gained on the Pet would swamp the 



'We've had four 

Spectrums — three 

don't work* 



market with high-quality converted 
software. Commodore was surpris- 
ingly slow to produce an extensive 
range of softw:are and when it mater- 
ialised the prices were high enough 
to allow independent software 
houses to easily undercut them. 
Tony Baden is disappointed with the 
machine: "The Vic has not made the 
impression wc expected", but he is 
looking forward to its successors, the 
Vic-10 and Vic-40/64. 

Bug-Byte found it difficult to win 
Acorn approval for its software, and 
spent three months in fruitless 
negotiations with Sinclair to provide 
programs for the Spectrum. Now 
Sinclair plans to unleash a flood of 
500 programs on to the market start- 
ing with a Welcome package which 
mil be despatched with all new 
Spectrums from next week. Predict- 
ably Tony Baden is critical: "They 
are doing it the wrong way". 

Baden believes that confidence 
must be created by building up a 
wide range of proven programs and 
then improving the packaging so 



that they look attractive enough to 
stand out on a shelf in a store. Soft- 
ware is moving out of the small 
advertisements and into your local 
shops. He compares his business 
with the record industry — it is no 
coincidence that Bug-Byte cassettes 
have acquired album-style covers. 
Tony Baden extols the virtues of 
"better advertising, better present- 
ation". He expects home computers 
to be sold in dificrem shops from 
what you play in them — just as 
most record shops do not sell record 
players. Of course, chain stores will 
soon be selling both. 

The home<omputcr software busi- 
ness is losing its innocence. Bug- 
Byte now employs an advertising 
agency and is considering racy tele- 
vision and radio commercials. 

Baden has already signed up 100 
dealers and hopes to have 500 within 
two years. He claims that Bug-Byte 
"provides the best service and back- 
up dealers can find". Negotiations 
with High Street chainstores to sell 
software over the counter are going 
well. Last Christmas despite a rogue 
batch of "2,000 rotten tapes" Bug- 
Byte did well. A major winter ofFen- 
sive is already planned. 

"This year with sis months pre- 
paration, sales could be pheno- 
menal", says Baden. The hype, at 
least, is reminisccr.i of the record 



industry. With manufaaurcrs launch- 
ing a new home computer every 
month for the foreseeable future, per- 
haps Tony Baden is not so rash in 
predicting that "every home will 
have one by the end of next year". 
The new Commodores and the Acorn 
Electron seem set to open up the 
market established by the ZX-80/S1, 
the Atom, the Spectrum and now the 
Dragon. Nc%'crthelcss he believes 
that buyers will need to spend less to 
obtain the kind of machme they 
want. He cites the £50, 16K Bina- 
tone which will offer colour and 
sound. 

Tony Baden expects people to 
spend "more on software than on 
hardware — at least the cost of the 
machine every year. In the same way 
that you have a record collection 
which costs more than your record 
player". He does not think the com- 
puter manufacturers will satisfy the 
demand. "They've very distant, so 
wrapped up in their hardware that 
they don't realise software is where 
it's at". 

The rcccm Atari advertising blitz 
on television seems to show that 
some manufacturers have become 
aware that "software sells hard- 
ware". 

So far Bug-Byte has grown almost 
unnoticed into a major supplier of 
games software, without having to 




rely on loans or government grants. 
"Just the occasional overdraft". 
Now Bug-Byte is having to cope 
with the problems that success 
brings in its wake. 

Baden hopes ii will not be neces- 
sary to move too far from the 
Mersey: "I'd like to stay up here — I 



*Every home will 
have a computer by 
the end of next year' 



like Liverpool — but wc may open a 
London office". He does not see 
why companies who make anything 
to do with computers should have to 
be based around Cambridge or just 
off the M4 to be taken seriously: 
"Wc should be judged on our pro- 
ducts". 

One group that are taking Bug- 
Byte seriously arc software pirates. 
Imitation may be the sincercst form 
of fiattery but it is not one that soft- 
ware publishers enjoy. Baden sees 
unauthorised copying of programs as 
a threat. Software libraries arc now 
trying to exploit loophoes in the law 
to operate a lending service with 
cassettes. 

Could you be trusted not to make a 
duplicate of a good game you had 
borrowed? Making it difTicull to 
unlock the program does not help if 
a direct copy can be made on tape. 
Considering Tony Baden's regard 
for the record industry it should 
come as no surprise to hear that Bug- 
Byte is experimenting with tech- 
niques to make rerecording its own 
cassettes impossible. 

"Software sales will be worth 
billions over the next few years and 
we intend to be undisputed market 
leaders", says Baden. So far Bug- 
Byte has avoided serious software 
but games alone should allow them 
plenty of scope in the immediate 
future. 

The company must be a juicy 
target for a large group to take over. 
"I'm open to offers", quips Baden, 
"but have they got the expertise? — I 
don't think so". 

Complete with natty waistcoat and 
an Osborne lying casually on a desk 
Tony Baden looks every inch a 
1980s' boy wonder, but has it been 
at the cost of the 24-hour grind des- 
cribed by some refugees from the 
micro industry? "Ko — I've enjoyed 
it, I don't work all night". ■ 
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Your marksmanship will decide 
whether the duck has any more 
than just a sporting chance in 
David Prosser's shooting game 
for the unexpanded Vic. 

Duck shoot is a semi-serious game for the 
unexpanded Vic-20. The player enters an 
angle through which a gun is turned and then 
fired. The higher the angle entered, the less 
distance the shell will cover from the gun. The 
shell can be made to cover difTerent distances 
by varying the angle. 

This can be an educational and recreational 
game. Young players become aware of the use 
of angles even though it is just a game to them. 
The program makes full use of colour graphics 
and accompanying sound effects. The 
behaviour of the shells is not as straight- 
forward as at first it may seem. 

When run, the program displays the title 
page while wailing for the user to press the fl 
key. The computer, after producing a bleeping 
sound 10 times, will play a tune until the fl 
key is pressed at the appropriate time. 

After the fl key has been pressed, a picture 
appears of a duck and moon on the right-hand 
side of the screen. Each time the game is 
played the moon and duck appear in different 
positions. Occasionally the duck will be well 
over to the right and the moon well over to the 
left, thus with three shots it is quite easy. On 
other occasions the user will have to shoot 
very accurately for the moon may block the 
path of the shell to the duck. 

To score a point, the shell must hit the duck 
on the back. If the shell hits the duck any- 
where else, an appropriate sound is output 
followed by a comment at the top of the 
screen. The duck moves a random quantity of 
spaces. 

There are three shots to each game and five 
games arc provided for. These can be changed 
easily by changing the lines indicated in the 
accompanying program documentation. If the 
shell hits the moon, the program automatically 
moves on to the next game, after producing 
some sound and graphics effects. 

Possible improvements to the program 
could be made by defining your own graphics, 
with additional memory, to improve the detail. 
Instead of the present score system, you could 
amend it to take into account the quantity of 
shots which the player takes to hit the duck. 
Extra foul points could be implemented in 
case you shoot the moon. Those who feel the 
game is a little cruel, could change the duck 
into a battleship or something else. Sound 
effects and comments would have to be 
changed, but the bulk of the program would 
need no alterations. 

Lastly, sound effects could be changed 
including different tunes at the beginning and 
throughout. 

Line 300 has 89 characters in it, even 
though the Vic manual states only 88 are 
allowed per program line. This is achieved by 
replacing Print with its abbreviated form ?. 
This leaves four extra spaces at the end of the 
line, one of which is used for the extra 
character. If the line is now listed, the question 
mark is replaced by Print and the line uses up 
to 89 characters. By abbreviating in this way, 
much longer command lines can be created. 



Line 

006 

007 



Oil to 016 



022 to 023 



Description 

This sets the original screen 
colour to red with a red border. 
This line sets up all the sound 
variable locations which are — V 
for the volume, S2 for the sound- 
box location, S3 being another 
sound-box location and finally 
NO which is the white-noise 
generator location. 
The purpose of this line is to 
Poke coloured blocks both at the 
top and the bottom of the screen 
using logic Ands to do SO. 
These lines are used to output 
the title page. 

Here, any key pressed while the 
music is playing is reset and a 
count is set up which governs 
how many times f 1 flashes. 
These two tines flash fl while 
producing an accompanying 



GAMES 

DUCK 




8 REM DflVID PROSSER 

1 REH TU-4-5-©2.. 

2 REM 

3 REM 

4 REM SHELDON HEATH. 

5 REM 

6 PR I HT ' ■ na" : P0KE3687S - 42 

7 V=3e.*78 ■■ S2=V-3 S5=V-2 ■ N0»V-1 

le FORX=eT021 : POKE5S4130+X- <;XftND7> = POke7b80+X, 160 : P0KE388g4+X, <XfiNB7) : P0KES164+X 

l^B^hlEXT 

1! PRINT".«BaMM*ia "; PRINT "IMMta DUCK SHOOT" 

12 PRINT "*MMI " PRINT' *M»»I FOR ": PRINT" r»M»»l 



13 PRINT"*»MiI yiC-28 " :PR1NT":*»MH 

14 PRINT"M ©V DflViri PROSSER" PRINT" tSHELCON HEATH" 

15 PRINT"]|>M>»P»i;«=tLRBAnA"-PRIHT"S»»M»M»l I H " ^PRINT-m 
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HOOT 



;34- 



024 

026 
030 
035 




045 to 060 
070 



■^A 



210 to 215 



350 
415 



420 
500 

eoo 

615 



700 



bleeping sound to attract the 
user's attention. 

Line 24 scans the keyboard and 
tests if the f1 key has been 
pressed. 

The data pointer is reset so that 
the tune can be played again. 
The quantity of games to be 
played is set by this line. 
In this line the screen and border 
colours are changed to those 
used in the game, which is a 
green border and a purple 
screen. 

The shape of the moon and of 
the duck. 

Produces the rest of the picture. 
This line controls how many 
attempts the user has to shoot 
the duck. 

SP controls the intensity of the 
plot. The higher the intensity, 
the slower the plot is. 
The angle at which the shell is 
fired is calculated here. 
This line is used to plot each shell 
in a different colour. 
TE is used as a logic variable so 
that if TE equals — 1 the rest of 
the If Then statement is obeyed. 
If TE equals then it is not. 
This line works out the user's 
score in the form of a percentage 
so that the user can control and 
alter the amount of games.- 
These line flash the Y and the N 
on and off while also outputting 
a bleeping sound. 
The colour of the duck's tail is 
changed three times, after the 
shell has hit it. 

If the shell hits the duck on the 
nose or on the chest, the output 
is the same, the beak flashes on 
and off. !f the shell hits the duck 
in the chest, then PO, the 
position, needs to have 22 sub- 
tracted to set PO to the position 
directly below the beak. 
This line causes the duck's beak 
to flash. 

This subroutine ptays a tune. 
Subroutine to move the duck. 
Another line using logic. If T2 
equals —1 then the line is 
obeyed othenwse the rest of the 
line is ignored. 

This line n\akes the screen 
shake. 



16 PRINT-JfflWFRESS <F1> TO BEGIH." 

20 POKEV-IS 

21 TOKElSS,© FORO-lTOie 

22 PRlNT"IMMiiMMiHiia<:Fl>a";P0KES3,225:F0RIlE=iT015e:NEXT:PRINT"ll 



It 



23 P0KeS3,9:F0ftDE«lT0158;NEXT 

24 GETfl* : I Fflf=cm* a 33 ) THEN27 
;-5 NEXTQ 

H G0SUB588;G0T021 

2T Clots' maiKmximmmiwmmmm" ■ cRsg"»»»»»»»w»»w» wwiwr- 

5© F0R0flf1E=lT05 

35 PftINT".^a" : POKESeS??. ?? 

40 >1*="a^S')ai*il JliB*" I>Ur="'Ta.-rB .Jillllsl ■■ :F"/i=RMD<l>*ll+9;P2?;=RND<l>«e+n 

45 PRINTL£FT*<CD*,19),"WMMfii:-P 'Hiir 'vJlllir «»M>" :PRIHT">iax"; 

50 PRIHT"lia S ■', 

55 PRINT "'n"LEFT*<CR:r,P2;i)DU* 

60 PRINT"ia(aWia"L£FT*<CR*,PX>M* 

55 P0KEVM5 

?0 F0RflTTEMPT=lTO3 

75 PRIHT".e! 

S0 INPUT-isJsnriGLE C20-90)";flN 

55 IFflN<28ORflN>90TH£N?5 

50 POKENOy 130:FORDE=lTO20e:NEXT;POKENO.0 

95 IFflN>86THENTE=-l 

100 ftG=5l-fiN SPaflO/100 

105 riN=fC/6. 42558497 

110 FORX-eT022STEPSP 

111 V=20*SIN<X/AN> 

112 P0KES3-23l+y:P0KEV>15-.S5*V 
115 Y=22-V 

114 IFY>22THEN170 

115 Y=rNT<Y) V«22»V 

120 PO=763G+X+V:C=30720+PO 

125 IFPEEK<:PO>-32ORPEEK<:PO>"46THEH160 

1 30 P0KES3 , : rFX< 1 1 ftNDV>330THEH 1 70 

135 IFV<330TH£H250 

140 I FPEEK < PO > =2540RPEEK (. PO ) =225THEN400 

145 IFPEEK<P0>=123THEN535 

150 IFPEEK<PCr^ = l60THEN231 

155 GOTO 180 

1S0 POKEC, ATTEMPT -POKEPO, 46 

1&5 NEXT 

170 POKES3j0 

175 IFT£THENPRINT"Ma VOU SHOT VOURSELF !! 1" : TE=0 : GOTO70© 

180 NEXTRTTEMPT 

190 NEXTGflME 

1 95 FORDE= 1 TOl 000 ■• NEXT : PR I NT ^^a" : P0K'E36879. 42 : PRI NT "XJ^^iMtifcBCORE : SUlW** 

197 PEftC£NTsNU^<G8M£-l)*100 

200 PRINT" VOL! HmVE SCOREB " PRINT"»«liM>HTM"PERC£NT'';;-' 

210 POKEV,15FORQ=lT05;PRINTLEFT*<:CDt- ! ? " *>»HNOTHER G0( »t'S^'*<I>?"j ■P0K£S3,225 

212 F0RDE=1 TO 150 • NEXT :pOK£S3.. ■- PRINT"llliir!'«r' 

215 FORDe= 1 TO 1 50 :HEXTD£,G: POKE 198.0 

216 GETft* IFAt«""THEM216 

217 IFft*-"V"THENRUN 

218 IFA»O"N"THEM210 

219 END 

231 PRINT "ilrJ DEAD!! 

235 PRINTLEFTt(;CD*,14>"IMR.I.P.*IMil:r IdUh Alll ■ fill I " 
240 GOSUB5e0:NU5NU+I 
245 GOTO190 
250 POKEV, 15 

255 IFP^-P2X>-2flNIIPX-P2;i<3THE)#'RINT"iJa IT'S GONNfl HIT ME !< B" FOftOE=lTO1500:NE 
XT T2»-l GOSUB600 
300 F0RX-5T016 PRINTLEFT$<CD*,X>LEFT*<CR*,P/i>" » Jdt ai ail ■'LEFT*<CD«,X+l)LEFTt 

305 P0KES3, X+237 : FORIlE=» 1 TO20 • NEXTOE 
318 NEXT 

315 POK£S3,0 

316 PRIHT"iSa* M I S S E D M 

320 POKENO. 1 80 : FORL= 1 TO 1 : F0RM-9T00STEP- 1 : POKE V , M : FORN= 1 T075 • NEXTN 
525 NEXTI1,L POKENO,0:POKES3,0 
330 GOTOI90 

335 PRINT"aa C H E £ K Y M 

340 POKEV, 15 ■ FORL=14STO220STEP, 7 : P0KES2- L ■ HEXTL ■ FORL=128TO200 : P0KES2, L ■ NEXTL 
345 FORL=200TO 1 2SSTEP- 1 : P0KES2 , L ^ NEXTL • P0KES2 , 
350 FOR I a0TO2 POKEC , I : ; FORDELfi V= 1 TO500 ■ NEXTDELftV : NEXT 
355 GOSUE600 GOTO170 
400 PRINT"«ia OUCH!! 

405 POKEV , 1 5 POK ES2 . 1 48 : FORIie= 1 TO2e0 : NEXTDE ■ P0KES2 , ■ FORI>E= 1 T06© ■ HEXTDE 
418 P0KES2, 128 F0RDE=lT045e: NEXTDE ;POKES2.0 
415 IFPEEK<P0>"225THE.NP0=F0-22 

420 F0RI=1 T03 : POKEPO. 225 - FORCELflV=I TO50e : NEXT POKEPO, 254 : FORDELflV»lTO500 ■ NEXTDE 
lRY : NEXT 
425 GOSUB60e GOTO 1 70 

500 RESTORE 

501 POKEV a 5 

505 rORW= 1 T026+ EX : REFlBN , B 

515 P0KES2,H P0KES3.N 

520 F0RDe=lT0D«65 NEXTDE 

525 P0KES2 , : P0KES3 - : FORBE- 1 T05*D ■ NEXTDE 

530 NEXTy: RETURN 

535 DnTftl87,4, 187,4, 201. 2,201, 4, 201. 2, 195-2- 195.2. 193.2. 163>2-175>6a63-l>17S>l 

183.2 

540 DfiTFI195.2.. 195,2.201.2. 195.2.. 183.2. 163.3. 175. 1. 183.2. 183.2. 173.2> 175.2. 163,6 
.0,12 

600 PRINTLEFT»<CD*.21)LEFT*<CR*.P2X)"n Hill T' 

605 DI=1 

610 IFP2/;>15THENDI=-1 

615 IFT2THENT2=0 ^ P2/i=P2/i+DI*4 ■ G0T0625 

620 P2X=P2:i+DI+RNriCl>*4 

625 PRINTL£FT*<CR*,P2K>DU*RETURN 

700 POKEV . 15 ; FORX=15TO0ST£P-. 3 ; POKE36880, RNDC 1 >3»s3+l 1 ;P0KE368S1 . RND< 1 >*2+37 ;POKE 
NO, 160+X ^ 

791 FOPIJ£=1TO10 NEXTDE, X:POt^NO.0COTO190 ■ 
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complete Sinclair ZX&1 
BASIC course 

At lost, o comprehensrve text for you' 
Sinclair ZX8V The complete BASIC Coorse n 
o monuQl wtvch will immediately become 
on indispensibie wofk o( fetetence fo* on 
youf ZX81 pfogromming 

Wt^ether you tiave never done ony 
pfogrommtng or whether you ore on 
experiencecJ microcomputer user, the 
Complete BASIC Course will provide 
on mvoiuoble okj 

Not Only 30 Programs for the 
Sinclair ZX81: IK — 

I^Jot only over 30 pfogroms. from orcode 
gomes to the tir>oi cholteriging Droughts 
Otayif^g progrom. which oN (it into the 
ur>exponaea IK Sirtcioir ZXgl put otso ry>tes 
on how these programs were written arid 
special tips' Greor value" 

Machine Language 
Programming Made Simple for 
the Sinclair — 

A complete beginner's guide to the 
computer's own longuoge - Z80 mocr^r^ 
longuoge Mochine longuoge progroms 
er>at3te you to save on memory ar»d 
typically give you progroms inot 'un 10-30 
times loster than BASIC programs 

ZX81 ROM Disossembly Part A 

TNs Pooi< IS tor the programmer that needs 
complete onswers about the ZX81. Or 
Logan tx)s exommed oil routines in ttie ROM 
ond here he comments on eoch of>e. it 
covers oil ROM locations from OOOOH to 
OF54H. and includes on functions except tor 
the foutirves used in the fkxiling pcxnt 
colculotor 

understanding Vour zxai ROM 

A Driilionf guide tor more experienced 
pfogrommers by Dr ion Logon, this book 
illusfrotes ttve Sricioirs own operotirig 
system ond how you con use it 



-^^^ 



The Eiwiiiial 
i<yftiiaic Company 



We are pleased to announce 
the opening of our new shop at 
the TECHNICAL LEISURE CENTRE, 
1, GRANGEWAY, KILBURN, 
LONDON, NW6. 





Come and 
see our 
exciting 
range for 
ZX81, TRS80 
[VIDEO GENIE 



OUR GREAT 

NEW 
CATALOGUE 

IS NOW 
AVAILABLE 

SEND S.A.E, 



Orders to 

The Essential Software Company . Oept BT 

(VJsconll Ltd.) 

47 Brunswick Centre. London WC1N 1AF 

NAME: 

ADDRESS: 



Postcode . 



The CDmpiote 

Sinclair 2X 8i 6ASIC Course 

Basic Course 

Programs on Cassette 

Sinclair ZX 81 ROM Disassembly 

Pan A - CX)00H-OF54H 

Not Only 30 Programs'Sinclair 

2X8i;iK 

Machine Language 

Programming Made Simple 

Understanding Your ZX 81 ROM 

Postage and Packing 

Remitiange enclosed 



£17 500 
£ 2500 

c 7oon 

£ 6 95 □ 

£ 8 95 
£ 8.95 a 
£ 70 





TRS80 VIDEO GENIE 



3-D means that as you wander througn the nnazes and buildings, a full screen 
graphic display constantly shows your position in a perspective format as 
though you were actually there! This "rat's eye" view adds an entirely new 
dimension to adventure. 
English language commands can be entered at any time to manipulate your 
environment. The command sets are extensive and sophisticated. 
Deathmaze 5000 and Labyrinth allow the traditional one and two word 
commands. Asylum incorporates our Advanced Language Interpreter 
(ALI), which allows full sentence input. Deathmaze and Labyrinth consist 
of over 550 locations! Asylum tops 1 200 locations! 
Deathmaze 5000 places you on the Asylum places you on a cot in a 
top floor of a five storey building. 



Labyrinth places you in a maze of 
gigantic proportions. But you are not 
alone! A minotaur searches for you, 
seeking a grisly meal . You must find 
weapons, spells, and treasures. 
You must deal with ghosts and cave 
gnomes. You must avoid the 
minotaur until the moment is right for 
the final battle. TAPE £10^5 



small room. Periodically, a janitor 
lobs a hand-grenade through the 
window of your locked door. What 
you do next could mean survival and 
escape! It could also mean 
permanent residence in the home 
for Deathmaze survivors! To leave, 
you will have to deal with guards, 
fellow survivors, doctors, the 
infamous Crazed Carpenter, and 
much, much more. Don't expect to 
Ti^FESSEl?i'|■A^sbrfwARETbMPANY get out any time soon! TAPE £1 2 

(Viscounii Ltd.) 

47 Brunswick Centre, London WC1N 1AF ^'^"''""^ 



Each floor is a maze of twisting 
passageways. Floors are 
connected by elevators and open 
pits. You have but one goal. 
ESCAPE ALIVE! Where is the only 
door out of this nightmare? 
Monsters, bats, mad dogs, hunger, 
and many more horrors plague your 
every step as you struggle to 
escape. TAPE £10^5 



Please s«?od me vour soitware catalogue 
enclose a sianioed self aodf «s«i «T>u»'k>in; 
Please sena me 



.m<rocompu<er 



A(ldies4 . 



lencloseacfieque posra' oide* t<y f . 



Poxcoflc . 



lpkj570D PO*l ^ {WCVtflljl 



Mv ACCESS NoK, 
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/7/W%%^ TAURUS COMPUTER DESIGN 

5j^A.^WBK^ Our SPEC7RU^l^ games are now avatlaBle (MiSlfttmins. Atoms. 



L-Ganw. esc) 

SPECTRUM utilities availabte soon, Write for <S«Mtt 




Our product range for the 2X8t is as JofSows; 



TAURUS W. PROMCAAD 

• Fills memory space BK-ietc 

• Hatma within 2xai c&ie—easy ifwtaHstioo 

• Unk s«<cct»bse: 7K PROM' IK RAM or SK PHOM (2-2732) 

• W«al hOflM tor TAURUS SOLID SOrrWAR£« 

TAURUS 16K RAMPACK 

• Ui«f iwifeh*l>* : MocM A t6K RAM or «K RAM-ZK PROM (2716) 

■ MoiSCI B T6K RAMor 12K RAM>4K PROM |2732) 

• Flexible eonntction lo 2XSl — dimin»!« memofy wipeoul 

• RuggW construction— OfOw*n nigh qtwUty ds^i^n 

• l<Se9i home for TAURUS SOUO SOFTiVARE^ 



TAURUS MACHINE-CODe MONtTOR 

Wrsion 1: 

• 16 uwf utility eomm»ndt 

• OpIimisM (or de%'«kspinO »n<J t«sliAg ir4icti<n« eo<>e 

• Availabid 01 TAURUS SOLID SOFTVSiARE'^ on all TAURUS hanJvmr* pro<Ji)C(» 

• Alio ivailatxo on cassette 

V»fsion2: 

• At VOfiion 1 -MACHINE CODE DISASSEMBLER 

• Displays address, hex instruction bytes, source ooO* 

• StanOirO X80' mnemonics 

• R«iaiiv« jumps strawn with absolute aMressei 

• Also available on cassette 



GRAPHICS EorrOfl 

• MsUa yt>ur own character shapes— whatever you want] 

• Includes routine for switching c>iv9cte- sets 

• Two new dhuaatf am prov-oeo (inciuama lower cue) 

• Avaoswe as Taurus soli d software- 



HUCHtNE-COOE ASSEMBLER 




• Standard 2-SO" mnemonics 


• Optirrused tor ZXei keytjoarO l*yo«jt 


• Up 10 2S6 user-dirfiniti* ubels 


• Av*«iWe fts TAURUS SOLID SOnV<*fl£t 


• Aieo «'/ait>b!« on cassette 


PRODUCT SUMMARY 




HKnUWACK 


aCPROMCARD 


cwitm 




uoMa 


M«MS 


imntMKtitt/) 


O«09 


C3SCI> 


m 


MOWron \»rllO-M 


MtO 




atwC««OM' (rso 


MOftrTOft Wrawn > 


-, 


CM 00 


QDvEPAOM js;o 


ASSCUBLER 


_ 


— 


dlStfEPROM £6-0 


OBAPmCS CtMTOB 


- 1 - I tlKwEOBOM, - ! 



Send tor deuis or cheque with 

order to 

TAURUS COMPUTER OCSIGN 

47 High Street. Baldo<*. 
Hertfordshire SG7 6BG 

rs(«(itwnt e*ldoCk (»««2) «»i»oo 




Y MPrVI GOBBLE YOUR WAY AROUND THE MAZE 
yv-IVItIV WHILE THE 4 X-MEN LEAVE THEIR 

DEN AND TRY TO CATCH YOU. GOBBLE 

UP A STAR AND IT'S YOUR TURN TO CATCH 

THEM. 

CONTINUOUS SCORING, HIGH SCORE, 

BONUSES OFFERED, 3 LIVES. 

TRAP SURROUND YOUR OPPONENT (COMPUTER OR 
I n«r HUMAN) BEFORE HE SURROUNDS YOU. 

12 VARIATIONS. 

Ml I WT A MAZE GAME FOR ONE OR TWO 
"»-"^ ' PLAYERS WITH 48 VARIATIONS 

AND 30 FULL SCREEN MAZES IN 

ONLY 5K. 

UFO PLENTY OF ACTION IN THIS HIGHLY 
ADDICTIVE SHOOTING GAME. 



£4.95 



PER GAME 
ON CASSETTE 



ROBFl 

SO FTWARE 



ALL GAMES IN 
MACHINE CODE 



13 CHERRY BOUNDS RD 
GIRTON 

CAMBRIDGE CB3 OJT 
TELEPHONE 
CAMBRIDGE 277364 
EV£m\OS & WS£K£f<)OS 



ZX Spectmm 

20 Programs £6.95 

The ZX Spectrum has brought advanced 
computing power into your home. The 
Cambridge Colour Collection, a book of 
20 programs, is all you need to make it 
come alive. 

No experience required. Simply enter the 
programs from the book or load them from tape 
(£2.95 extra) and run. 

Amazing effects. All programs are fully 
animated using hi- res graphics, colour and sound 
wherever possible. 

Entirely original. None of these programs has 
ever been published before. 
Proven Quality. The author already has 30,000 
satisfied purchasers of his bookof ZX81 programs. 

Hours of entertainment 

• Lunar Landing. Control the angle of descent 
and jet thrust to steer the lunar module to a safe 
landing on the moon's surface. 

• Maze. Findyourwayoutfromthecentreofa 
random maze. 

• Android Nim. Play the Spectrum at the 
ancient game of Nim using creatures from outer- 
space. 

• Biorhythms. Plot the cycles of your 
Emotional, Intellectual and Physical activity. 
Some would say this is not a game at all. 

Improve your mind 

• Morse. A complete morse-code training kit. 
This program will take a complete beginner to 
R.A.E. proficiency. 

• Maths. Adjustable to various levels, this 
program is an invaluable aid to anyone trying to 
improve their arithmetic. 

Run your life more efficiently 

• Home Accounts. Keeping track of your 
finances with this easy-to-use program will 
enable you to see at a glance where the money 
goes and plan your spending more effectively. 

• Telephone Address Pad. Instant access to 
many pages of information. 

• Calendar. Displays a 3 month calendar past 
or future, ideal for planning or tracing past 
events. 



ORDER FORM: 

Send Cheque or P.O. with order to:- 

Dept. C, Richard Francis Altwasser, 22 Foxhollow, Bar Hill, 

Cambridge CB3 SEP 

Please send me 

D Copies Cambridge Colour Collection Book onlY€6.95 each. 

D Copies Cambridge Colour Collection Book & Cassette 

£9.90 each 



Name:. 



Address: 
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William Masefield's ZX-81 
program effectively simulates 
the spread of disease and the 
predator-prey relationship. 

A NUMBER OF programs have been publishedj 
based on Life, in which a colony of cells is 
made to proliferate and ultimately die off. 
None that I have seen does much more than 
this. Yet with a little extra programming, it is 
possible to use the basic concept of Life to 
create a series of ecological and epidemio- 
logical models which, while not being perfect, 
can be used in a classroom to illustrate some of 
the elementary concepts in ecology. 

The first model deals with the spread of a 
disease in, say, a woodland plantation, and the 
second models the predator-prey relationship, 
with spiders and flies as the protagonists. 

Taking the first model, the program asks for 
the initial number of normal, healthy trees in 
the plantation — a maximum of 100 — then 
the number of trees that may be immune to 
the disease — a maximum of 100 less the 
number of healthy normal trees — and finally 
the number of diseased trees — 100 less the 
sum of the other trees. 



The program then plants these trees 
randomly in a 10-by-lO matrix, using a 
different symbol for each kind of individual. 
The matrix is then displayed within a black 
border and the numbers of each kind printed 
alongside, together with the cycle number, 
which will be zero at the start — see figure 1 . 

On keying Newline, the first cycle is 
initiated. What the program does now is to 
interrogate each cell of the matrix in turn to 
find out what kind of tree, if any, occupies it, 
and what its neighbours arc on the north, 
south, east and west sides. 

For our purposes, the diagonal neighbours 
are not considered near enough to have any 
influence. 

This is where the ideas borrowed from Life 
play a role: if the number of neighbours of a 
normal or immune tree are three or four, then 
the tree is overcrowded and dies; its matrix 
cell is reset to zero; if the number of neigh- 
bours is less than two, then the normal and 
immune trees reproduce — that is, a new tree 
of the same kind is placed at random in an 
empty cell of the matrix. 

However, if the cell being interrogated is 



spread to a random matrix cell. Should that 
cell be empty or occupied by an immime tree, 
nothing happens, but if the cell has a normal 
tree, then that tree becomes diseased. Finally, 
diseased trees have a limited life-span, dying 
off after four cycles, whether overcrowded or 
not. 

After interrogation of all the cells of the 
field, the new state of affairs is displayed, 
together with the counts of normal, immune 
and diseased trees in the field. These numbers 
arc also stored for later display in histogram 
and tabular forms. The cycle is now repeated 
as many times as necessary until the disease 
dies out — which it wOl not do if there are no 
immune trees to start with, in which case the 
disease becomes endemic. 

Figures 2 and 3 show the position after 10 
and 20 cycles and figure 4 the final field for a 
run which started with 50 normal, 10 immune 
and five diseased trees. Obviously, the number 
of cycles will depend on the starting con- 
ditions, and on the randomness of the propag- 
ation process, but the general trend is always 
the same. 

After cycling for the required time, the 



occupied by a diseased tree, the disease is results of the experiment can be displayed as a 



ECaOQCAL 



NAXELLI^B 



B PEM ecOUOCICfiU EXPERIMeNTS. 
6 REM COPYRIGHT U . R . MRSCFTCLO 
1902 
10 CLERR 
IS CLS 

20 PRINT TRO S.; "ECOl-OGICfll. CXP 
CRIMCNTS" 
30 PRINT 
4-e PRINT TRB 9j 



50 PRINT 
60 PRINT 



N 



••SPRERD OP Disense in 

UOODURND PLflNTftTIO 



•R" 

"SPIDERS RND FLIES" 

(PREOflTOR RND PREY 
B" 
R« 



70 PRINT 

;TRB 26, ■ 

75 PRINT 

SO PRINT 

O0 PRINT 
) "iTRU ae; • 
120 INPUT 
12S DIM R(130) 
130 CL5 

13S LET N>K--RRESS NEULZNE TO CO 
NTINUE" 

140 IF fU="fl" THEN GOTO 1000 
ISa IF R««"B" THEN GOTO 3008 
1 70 STOP 

••;RT 3^15, -CYCLfc no.-'rt i1,s;"Z 

•■;ftT 14, 13, ■ j" 

220 PRINT AT 1B.0.N$;", H FORrtI 
STOGRRM, T FOR TRBULRTED RES- Ul_ 
T& . e FOR NEU EXPERIMENT, X 
FOf* PROGRRM INDEX" 

230 FOR 1=3 TO 12 

2*0 PRINT RT 3^I;"™";fiT 1.4.,X;"b 

250 NEXT I 

S60 FOR X-4 TO 13 

av0 PRINT RT i..2;"l";nfT I,13;"| 

^80 NEXT I 

aeS PRINT RT 0.0. B$ 

250 RETU RN 

300 REM 

310 FOR "1=1 TO 10 

320 LET R(I) »0 

330 LET R(ltll0).e 

340 NEXT I 

350 RETURN 
1000 REH 
1010 CLS 

1020 LET B*= "SPRERD OF DISERSS X 
N n UOODL.RND" 
1030 PRINT B« 
1035 PRINT 
1040 PRINT 
HEfiUTKY 
lOSO INPUT 
10«0 PRINT 
1065 PRINT 
iaT0 PRINT "NO. 
(MAX. •; 10O-N; "t 
1Q80 INPUT M 
M 



1120 PRINT D 

112S PRINT 

1130 PRINT NS 

114© INPUT R« 

use IF R »< >"■' THEN STOP 

1200 REM 



121< 

1SS0 

1230 

1240 

^250 

1260 

1270 

1280 

1290 

1300 

1310 

1320 

1330 

1340 

1350 

1360 

1370 

1380 

1390 

1400 

1410 

1420 

1430 

1431 

1432 

1435 

1436 

1437 

1438 

1440 

144S 

14S0 

K; "O" 

14SS 



•CNTER NO. OF NORHflL 
TREE* (MRX. 10O>"; 
N 
N 

OF IHMUNE TRCeS 



1090 PRINT 

109S PRINT 

1100 PRINT "NO 

S <MRX. "; 100-N-M; ") 

lllO INPUT D 



OF DISERSEO TRCff 



GOSUB 200 

DIM N(See) 

OIM M<2O0) 

DIM D (200) 

rOR J=l TO N 

LET RoINT (RNDtlOe + l^ -t-ie 

IF 0(R) < >0 THEN GOTO 1270 

LET fl (R) =11 

NEXT v) 

IF M=0 THEN GOTO 1380 

FOR J=l TO M 

LET R = INT CRND41004-1) +10 

IF R(R> <>0 THEN GOTO 1330 

LET ft (R) =12 

NEXT O 

IF D=0 THEN GOTO 1430 

FOR J=l TO D 

LET R=.INT (RNDtl0« + l> +10 

IF ntR) <>0 THEN GOTO 1390 

LET n CR) =13 

NEXT U 

LET C«l 

GOSUB 143S 

GOTO 1520 

LET 1^11 

LET N-0 

LET M>0 

LET D»0 

FDR J=4 TO 13 

FOR Kb3 TO 12 

IF «CI)»11 TMBN PRINT RT O j 

iF R( 1)^12 THEN PRINT RT J, 

IF R(X) >1S THEN PRINT RT O, 

if R(I)>e THEN PRINT AT J,K 

1470' IF R(I)>11 THEN LET N^N+l 

147S IF R(I)>12 THEN LET M=M+1 

1480 IF R<X) MS THEN LET OaO + l 

1482 LET NCC) =N 

14S4 LET H (CJ «H 

1486 LET O to «0 

1490 LET I«I+1 

150O NEXT K 

IS 10 NEXT -J 

ISIS RETURN 

1520 PRINT OT 3.a4;C-l;fiT S,1S;" 

O NORMFIL ".N^RT 6,lS;"i| IMMUNE 

'■:M;RT 7 . IS ; "B DISEASED ";D 
1530 INPUT RC 

1S40 IF R«e'" THEN GOTO 1600 
1550 IF R»="H" THEN GOTO 2200 
1560 IF H»»-e" THEN GOTO 1000 
1S70 IF R«»"T" THEN GOTO 1900 
1580 IF R»"'I" THEN GOTO 10 
1590 STOP 
1800 REM 



1610 LET N=0 
1620 LET M»0 



1630 LET Db0 

1640 PRINT BT S,36;" "; AT S,S6; 

";RT 7,26.;" 
16S0 FOR I-ll TO 110 
1680 IF R(I>30 THEN GOTO 1790 
1670 LET Y = INT Cft C 1-10 » y'10> +INT 
<n t 1 + 10) /IC) +INT (R Cl-1» /■I©) ♦XNT 

(R (1 + 1) .^10) 
1680 IF (R(X)«11 OR R(I)b12> RND 

Y>2 THEN LET R(I)a0 
1690 IF RCDsiO THEN GOTO 17QO 
17O0 IF Y<2 THEN LET R=INT (RNO« 
100 +1) +10 

1710 IF R(I)~11 RND nCRjHe THEN 
LET R(R> =11 

1720 IF R( 1)^12 RND R(R>ae THEN 
LET R (R) -12 
1730 IF R(I)>12 RND R CR) >11 THEN 

LET fl <R) =13 
1740 IF R(I)>12 THEN LET A ( I) <A ( 
I» +1 

17S0 IF At I) a 16 THEN LET R(I}&0 
1790 NEXT I 
1800 LET CcC'I'l 
1808 LET OaC 
leia GOSUB 1435 

1820 PRINT RT 3,a4;C-l;RT S,a8;N 
JRT 6,26, M;RT 7,26;D 
1830 GOSUB 30% 
1840 GOTO 153Q 
1900 REM 



\ 



K; "■• 
1460 
K; "B- 
146S 



1910 


CLS 


1920 


PRINT RT 0,0;8» 


1930 


PRINT RT l.,0;"C N I D 


C N I D" 


1940 


PRINT RT 16,.0JNS 


1950 


PRINT RT 19,6; "H FOR HISTOC 
AT 20^.6; "E FOR NEU EXPERXME 


RAM -, 


NT" 




1951 


PRINT RT 21,6, "I FOR INDEX" 
FOR J«l TO 16 


1960 


1970 


PRINT AT o,iS;"|-; 


1980 


NEJCT O 


1990 


LET C=2 


2000 


FOR J=2 TO 16 


3010 


PRINT RT U..0;C-l;RT U,4;N(C 


J ; RT 


J,S;MCC),;fiT J, 12, D to 


2020 


LET C=Ctl 


2030 


IF C>0 THEN GOTO 2160 


aO40 


NEXT O 


aO50 


FOR Js.2 TO 16 


3060 


PRINT RT vJ,17;C-l;AT U,S1:N 


tC).:RT J,25;MtC);RT J,Sg;0(C) 


2070 


LET C=C+l 


2080 


IF OO THEN GOTO 3180 


3090 


NEXT O 



2100 

a 110 

2120 
2130 
2140 



INPUT A« 
IF «*»"" 
IF Rt="H 
IF RS="E 
IF R»="I 
21S0 STOP 
2160 PRINT RT 
2170 GOTO 2100 
2180 PRINT RT J-fl 

2 1^0 GOTO .•qiaa 

2200 REH 
2210 CLS 



THEN GOTO 2000 
THEN GOTO S200 
THEN GOTO 10O0 
THEN GOTO lO 

u+i,»; ' 

is; 



Itisting continued on page 48} 
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Figure 6. 



histogram — figure 5 — or as a table of counts 
for pupils to make their own graphs — figure 6. 

It is possible to elaborate this program so 
that the disease is spread only to immediate 
neighbours, for instance, or to prolong the life- 
span of diseased trees, and so on. 

The second model concerns spiders and 
flies, and the prey and predator relationship. 
The basic idea is the same: the program asks 
for the initial number of flics — a maximum of 
50 — and spiders — a maximum of 20 — and 
these are scattered at random in the 10-by-lO 
field. This initial field and the counts are 
displayed — figure 7. 



The same kind of interrogation of each cell 
is then carried out, but the manipulation is 
different: if a fly is unfortunate enough to be 
adjacent to a spider — north, south, east or 
west but not diagonally — then it is eaten. 
Otherwise, it is moved to another empty cell at 
random. A fly not adjacent to a spider is 
allowed to reproduce. 

A constraint limits the number of new flies 
in each generation to half the number of 
parent flies, that is, a reproduction factor of 
1.5, so that if there are 30 flies in one field, 
there will be 45 in the next. 

Another limit ensures that there are not 
more flies than there are spaces in the matrix 
for them. All the flies are redistributed 
randomly, as they would be in life were they 
flying about. 

The spiders, on the other hand, do not 

move, as they are supposed to be sitting in 

(continued on next page} 
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(continued from previous page/ 
their webs. Each spider, at the start of its life, 
is given a store of food, valued at three units, 
but this is depleted by one unit per cycle, and 
a spider with zero units dies. However, each 
fly it consumes increments its food store by 
one unit. 

If a spider reaches a value greater than six, it 
reproduces, the offspring being set at random 
in the field, and both it and its parent are given 
the starting value of three units. 

At the end of each cycle the field and counts 
are displayed, and the process repeated for as 
many cycles as required. Figures 8 and 9 show 
the 10th field and the 50th, and figure 9 shows 
the histograms. In this particular run, starting 
with 50 flics and five spiders, there has been a 
cj'clic fluctuation in the populations and the 
peaks arc staggered as they would be in nature. 

Other starting figures will give different 
degrees of fluctuation and if there arc too few 
flics or too many spiders at the start, the 
spiders can actually die out. It is assumed that 
the flies' food source is inexhaustible. 

Although the displayed field is a lO-by-lO 
matrix, the actual field is lO-by-12. The reason 
for this is as follows: in the interrogation of, 
say, the jth cell, we have to look at the adjacent 
cells, j-10, i+ 10, j-l and j + 1 — the diagonal 
cells are not considered. 

Now, if wc wanted to interrogate cell 4, say, 
of a 10-by-lO matrix, we should have to look at 
cell 4-10, which docs not exist and would 
crash the program. Similarly, cell 93+ 10, say, 
does not exist; so we have two rows of guard 
cells — 1 to 10 and 1 1 1 to 120 — which are not 
interrogated and are cleared on each cycle in 
lines 300 to 350, leaving the interrogated cells 
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Figure 7. 
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as U to 110. Note that the left and right sides 
of the field are, in effect, contiguous, so that 
the field is really cylindrical. This does not 
invalidate the models in any way. 

In the woodland program, normal, immune 
and diseased trees are distingtiished by giving 
the cells values 11, 12 and 13 respectively — 
lines 1260 to 1420 — and the number of neigh- 
bours is determined by the sum of the tens 
digits in the adjacent cells — line 1760. The 
various operations on the cells are carried out 
in lines 1680 to 1790. 

In the spiders and flies program, spiders are 
given an initial value of three — line 3350 — 
and this is decremented on each cycle by one, 
and incremented by one for each fly consumed 
— line 3710. Reproduction of spiders is 
carried out in lines 3740 to 3760. Rcpro- 
duaion is considered asexual in this model, 
but a sexual method could be incorporated. 

Matrix cells with flics arc given a value of 
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Figure W. 



100 — line 3290 — which is a higher value 
than any spider is likely to reach. Flies' 
reproduction is carried out at line 3610 where 
the number of flies is increased by a factor of 
1.5. It is interesting to experiment with other 
reproductive factors. 

For both parts of the program an index is 
provided at the start, lines 40 to 170, and 
instructions for proceeding arc displayed at 
each stage. Each cycle takes about 15 seconds 
in fast mode. 
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(fisting continued from page 46/ 

SSSe PRINT «T 0,1; "SO-^HT 7,1; "S 
©••_; HT 14, 1; "Se" 

2230 PRir*T RT 5,a;"0";flT 12,2, "« 
■•;RT 19,2; ■•<»•• 

2240 PRIKt RT ai,©;-E FOR NEU CX 
PT. I POP INDEX" 
22Se FOR 1=0 TO 19 
2260 PRIMT RT I,3;"."; 
2270 NEXT I 

2280 PRINT RT e,4.; "NORHRL"; RT 13 
. 4 ; • ■ IMMUNE •■ ; RT 20 , 4. ; " D ISERSCD " 
TIB PRIWT RT 6,3;" ■';flT 13,3;" 

2320 uer X«S 

3330 FOR 1=1 TO O 

234.0 ir N(I>>5e THEN LET Ndl-Set 

2350 IF M(I) >5a THEN LET H(I)>S<S 

2360 IF D(I) >5a THEN LET D(X)aSe 

3370 FOR 0-32 TO N(Z> *9/'Se+32 

23SO PLOT X,0 

asga next u 

S490 FOR u-ia TO H CD •«/'se4.ie 

24 10 PLOT X,J 

2420 NEXT U 

243© FOR J-4 TO D ( I> *9/'50*4. 

2440 PLOT X,0 

S4S0 NEXT J 

2460 IF N(X)=0 THEN UNPLOT X , 32 

2470 IF M(Z>«0 TMEN UNPLOT X,10 

2480 IF D(I)a0 THEN UNPLOT X , 4. 

3490 LET X-Xt-l 

SS00 NEXT 1 

2610 INPUT R« 

2520 IP RCa'-E' 

2S30 IF R«>"Z' 

2S4e IF R«B-T- 

2SSe STOP 

3000 REM 

30O5 CLS 

3010 LET Bt= -SPIOeRS AND FLIES" 

3020 PRINT TRB 7;B» 

3030 PRINT TRB 7;'- (PREDRTOR RND 

PREYl " 



THEN GOTO 1000 
THEN GOTO 10 
THEN GOTO 1900 



3320 FOR J=l TO S 

3330 l-ET R-INT (RNDtlO04-ll +10 

3340 IF RIR> < >» THEN GOTO 3330 

33S0 LET H CR) =3 

3360 NEXT J 

3370 LET C«l 

3380 GOSUe 3400 

3390 GOTO 3S40 

3400 LET 1=11 

3410 LET s»a 

3420 LET F"0 

3430 FOR >J«4 TO 13 

3440 FOR K=3 TO 12 

3450 IF R(X)s0 THEN PRINT RT J,K 

S455' IF R(I)>0 THEN GOTO 3492 
3460 IF R(I) <1O0 THEN PRINT RT O 

.K; "B"; 

^470 IF RCU <ia0 THEN LET 3=3+1 
3460 IF R(I) 11100 THEN PRINT RT O 

,K; "*": 

34.90 -Lr R(I)>100 THEN LET F=F + 1 

3492 LET I<I-M 

3494 NEXT K 

3500 NEXT J 

3Sie LET F (C) «F 

3520 LET & CO «S 

3530 RETURN 

3B40 PRINT RT 3.24;C-1:RT S,15;" 

SPIDERS -^SiRT 6, IS; "FLIES ";F 

3SS0 INPUT b* 

3560 IF R«="" THEN GOTO 3600 

3570 IF Rt=;"H" THEN GOTO 4300 

3S80 IF ft$a"E" THEN GOTO 3000 

3585 IF fl*""T" THEN GOTO 40OO 

3590 IF fl«="I" THEN GOTO 10 

3595 STOP 

3600 REH " 



3880 LET CsC+1 

3890 LET OsC 

3900 COSUB 3400 

3910 PRINT RT 3,2*;C-1;«T S,23;S 

; RT 6,23, F 

3920 COSU8 300 

3930 GOTO 3550 

4000 REH 

4005 CLS 

401O PRINT B« 

4020 PRINT -C S r C S F 

C S F" 

403O PRINT RT 18,0; "PRESS NEUL IN 

E IF TRBLE NOT FULL"jRT 19,6; 'H 

FOR HISTOGRRM" ; HT 20,6;"E FOR NC 



■1 FOR IND 



THEN GOTO 4075 
THEN GOTO 4300 
THEN GOTO 30OO 
THEN GOTO lO 



PRINT RT 5.23; " 



RT 6. 



303S PRINT 








304.0 PRINT 


"ENTER 


INXTIRL NO. 


OF 


FLIES 


CHRX. 


SO) "; 




305O INPUT 


F 






3060 PRINT 


F 






sees PRINT 








3070 PRINT 


"ENTER 


INITTRL NO. 


or 


SPIDERS 


<HRX. 


20) "; 




3080 INPUT 


S 






309O PRINT 


S 






3ieO PRINT 








3110 PRINT 


NS 






3120 INPUT 


R« 






3130 IF R*_ 


(>"" THEN STOP 




3200 REH ■ 




iK^3M£BikMii^^fc4 


^^^B 



-LS 

3220 GOSUQ 20O 

3230 DIM Ft2eO) 

324.0 DIM S(40a) 

3260 FOR Ussl TO F 

3270 LET R=INT CRND«10e+l) +10 

3280 IF R(R) <>e THEN GOTO 3270 

3290 I.CT R(R)'100 

330O NEXT J 



3640 

3650 

GOTO 

3660 

4.R (I- 

36V0 

-lO) = 

3680 

+ 10» " 

3690 

1) =0 

3700 

1) >0 

•3710 

3720 

3730 

3740 

3750 

3760 

3770 

3780 

3790 

3800 

3819 

3828 

3830 

3840 

38se 

3860 
3870 



FOR lull TO 110 

IF RtD^ieO OR RCX>>0 TMCN 

37 70 

LET X»INT C CR(I-IO) +R(X+ie> 

1) +R (X + 1) > ^10O> 

IF R(X-ie>>100 THEN LET AfX 

O 

IF RCI+1O>b1O0 then LET ACT 

O t 

IF RCI-l)-ieO THEN LET fttZ- 

IF RCX+l)alO0 THEN LET R C1+ 

LET R CI) >R CI) +X-1 

LET fsf-X. 

IF RCl) <:6 THEN GOTO 3770 

LET R C I) 1.3 

LET R-INT (RND*1O0 + 1> +10 

LET R CR) »3 

NEXT I 

FOR 1=11 TO 110 

IF R CI) 9100 THEN LET ACX)«0 

NEXT 1 

LET F»F + INT CF./2) 

IF FmO then GOTO 3880 

IF F>iao~s then let F>iee-s 

FOR J«l TO F 

LET R-INT CRND*10e+l> ♦lO 

IF RtR)>0 THEN LET R CR) alOO 

NEXT J 



U EXPERIMENT"; RT 21,6; 

CX" 

4040 FOR 1=1 TO le 

40se PRihfT RT 1,8;" I"; RT I, 18; "I 

4 060 NEXT I 

4.070 LET C=a 

4075 LET P»0 

4.080 FOR K = t TO 3 

4090 FOR J=2 TO 16 

410O PRINT RT J,P+0;C-1;RT J,P+3 

;5<C);RT U,P+6;FCC) 

4110 LET C=C+1 

4 ISO IF C>0 THEN GOTO 4220 

4130 NEXT J 

4140 LET PkP+10 

4150 NEXT K 

4 160 INPUT RS 

4170 ir A*i 

4180 IF RCa"H' 

4190 xr R*B"e' 

42O0 xr R««"I- 

4P10 STOP 

4220 PRINT RT J+1, 

4230 CiOTQ 4 160 

4300 RKM 

4310 CLS 

4320 PRINT RT 0,0;20;RT 7,l;0;ftT 

10,0;7O;RT t7,l,a;RT B,3;"SPIDe 
RS";RT 18.3; "FLIES" 

4330 PRINT RT 20,0; "PRESS T FOR 
TRBLE, E FOR NEW EXPT";fiT 21,6; "I 

FOR INDEX • 

4340 FOR U«:a TO 17 

4350 PRINT RT J,a;". "; 

4360 NEXT J 

4400 PRINT RT 9,2;" ";RT 8,2;" " 

44 10 LET X=6 

4420 FOR 1=1 TO O 

443a IF FCI) >70 THEN LET F ( I) »70 

4440 IF S(X)>2a THEN LET S ( Z> -SO 

4450 FOR J>2e TO S ( I) •14y20+2a 

4460 PLOT X,0 

4470 NEXT J 

4480 FOR 0=S TO F ( Z> *14./'7e-»8 

4490 PLOT X.J 

4500 NEXT J 

4510 IF S(I1=0 THEN UNPLOT X , 28 

4520 IF F(I)=a THEN UNPLOT X,S 

4530 LET XaX+1 

4S40 NEXT I 

4SS0 tNPUT R* ^ 

4560 IF R«="E" THEN GOTO 3000 

4S70 IF R«-"T" THEN GOTO fOOO 

4580 IF R««"I" THEN GOTO lO ^ 

459a STOP ■ 



i 
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Due to excessive enquiries from all 
parts of the U.K., LASERBUG is 
now a national independent user 
group. 

Membership is £12.00 per year for 
12 issues of LASERBUG 
newsletter. 

For trial copy, send £1.00 plus 
large S.A.E. (12" x 9") to: 



LASERBUG 

4 Station Bridge, 

Woodgrange Road, 

Forest Gate, 

London E7 ONF. 



A.S.P. Microsystems 

ACORN ATOM phices including vat 

8K Rom -i 2K. Ram Assembl«cl £174.50 

12KRom + 12K Ram Assembled £289.50 

Mains Power supply unit C9.20 

Games Packs.... £11.50 

Aeom C15 Blanfc Cassettes , £0.70 

Wwd Pack + Rom Texi Editor, Word- Processor .;.^.....,.. ........f3O.O0 

Introductory Package. 4 casscnes with bookl«t: 

(1) Interactive leaching 

(2) FinarKJal Planning 

(3) Household 

(4) Gam«« .£23.00 

"Atomic Theory & Pr«ciic«" Manual £8.60 

"Atom Business Book" £7.55 

"Practical Programs for the SBC Computer and the Acorn Atom" 

O.J.Da\,'ies-DooT381-. £7.55 

BBC Basic Mo<Jei 14" Monitor (Colour) £287.50 

Ferguson 3T07 Cassetto RecordtX £23.95 

3 pin to 3 pin DIM load £1-55 

Every Atom supplied with "Atomic Theory and Practice" Manual — Ffe© of 
Charge. 

COMMODORE VIC 20 

VlC-20coT.putcr , £189.00 

VIC dot matrie 1515 Prints* £229.95 

VIC Cassette Deck £43.95 

VIC FloooyOitk Unit £396.00 

ViCPaddtes C'1-74 

VIC Jovs ticks £7.50 

VIC 3K Ram Cartridge £29.95 

VIC 8K Ram Cartridge £44.» 

VIC 16K Bam Cartridge £74.95 

Programmers Aid Cartridge £34.95 

Machine Code Monitor Cartridge ,.£34.95 

VIC Games Rom Cartridge* each £19.95 

Intro to 83»c F'art t £14.95 

New VIC Games Rom Carukjgos £24.96 

"Molo Attack" Rom Cartrdge , £19.95 

"VIC Revealed ' Book £10.00 

"Learn Computer Programming with the Commodore VIC" Book £1.95 

Busi.-css. Utilities P.O.A. 

BBC COMPUTERS 

Model A (one onty) £299.00 

Models £399.00 

Mail Order Postage 6 Packino: 

Orders below £7.00 add 75p. Between £7.01 &£159dd£1.00. Between £15.01 & £50 add 

£1.75 Above £50.01 add fe.OO. 

QUALITY SOFTWARE FOR VIC-20 WANTED. 

tf votj write programmes for the VIC-20 send your programmes on cassette to the 

address below. 

WE OFFER 15% Royalties. 

Nearest Underground is Highbury 6 Islington, Victoria Line. Always telephone t>efore 

calling to check stock position. 

185. Upper Street, Islington, London, N1 IRQ 
(Opposite Town Hall) 
Telephone: 01-359 9095 p y,^ 

H.P. facilities. Closed AJI Day. Ttiursday. 





HIGH RESOLUTION!! 
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* Video Genie 
^ TRS80 
UK101 
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OUR LAST ADVERTISEMENT 

An error in our last advert showed 
this superb board as just 156 x 192 
points. It is of course a full 256 
X 192 plotable points! 



- A CORRECTION 



^ 



^ 



MAIL AND TELEPHONE 
ORDERS ARE 
WELCOME 



Superboard 



At last a true HI RES system 
for your micro. Upgrade to the 
latest display formats, with 
colour option! 

Available now, these units give 
you true HI RES at a realistic 
price. Acorn Atom compatible 
for the best graphics options. 
Graphs, 3D, Diagrams, Drawing etc. 
* Genie Version includes case 
and cable, just plug in and go! 




256 X 192 Plotable points 

6K User Ram, on board 

11 Software selectable screen modes 

Software, plot etc 

Memory mapped low power Ram 

HI RES. LOW COST 

1.04.%l%) INC VAT 

(UK101 VERSION 

14 CARLTON ROAD 
ROMFORD, ESSEX 
Tel: Romford 64954 
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DEFINED 



Mike Berry shows you how to 
prime those user-defined keys to 
eliminate some of programming's 
more laborious tasks. 

Computer terminals used by professionals 
frequently have keys which can be set up by 
the programmer to generate fiinctions which 
are used repeatedly. As a professional pro- 
grammer, I was impressed to find that the 
BBC Micro provides such a facility. 

User-defmed keys are the red ones along the 
top of the keyboard labelled fO to f9. Program 
I's sole purpose in life is to set up the keys to 
perform usejful tasks, leaving you to get on 
with more interesting problems. Keys are pro- 
grammed bv entering a command of the form 

•KEYn 
followed by whatever you want the key to 
produce when you use it, the "n" is the 
number of the user-defined key. If you want to 
attach a Return to the end, you simply add the 
symbol "j ", followed by the letter "M". 

*KeyO Auto simply puts the kejnvord 
"Auto" on to the next line, where it waits for 
you 10 enter the starting line number and/or 
the increment. Although the default values for 
these are normally satisfactory, typing errors 
during program entry make it necessary to 
Escape from Auto so often that it is best to 
avoid including the line number and the 
";M" on this key. 

Just one touch of 'Key 1, Run] M starts your 
program. 

The "Key2 Renumber|M command 
allocates new line numbers throughout your 
program, the defaults being 10 for the first 
line, and increments of 10 for subsequent 
lines. Statement numbers appearing in Goto 
and Gosub branches are cleverly adjusted for 
you. This facility is vcrj' useful as your 
program develops, and you keep cramming in 
extra code. It is also spectacularly fast. 

Keywords preceded by an asterisk are, tech- 
nically, commands. The command *Ca't' on 
key 3 starts the cassette recorder. Your BBC 
computer will then read through the tape until 
you tell it to stop, by pressing Escape. While it 
does this, it checks the accuracy of what it is 
reading, and puts out messages similar to 
those you see while a program is being loaded. 
Thus, you can check that you have saved a 
program securely, before you lose it from the 
machine's memory, 

*Key4 List]M is useful for program 
development. If you like to see your For-Next 
and Repeat-Until loops indented in the pro- 
gram listing, you could achieve this by altering 
this statement to 

"*KEY4UST0 7;m LISTjM" 

Left untouched, the machine will, in 
response to a List command, scroll at impres- 
sive speed through the whole program listing. 
The normal way of combatting this is to press 
the N key simultaneously with the Ctrl key. 
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Thereafter, the machine will be in Page Mode, 
so only one screen fiall of program listing will 
be displayed at one time. To move on to the 
next page, you hit Shift. The VDU 14 
instruction in *Key5 VDUHiM has exactly 
the same effect as Ctrl-N. Incidentally, VDU 
1 5 turns the Page iVlode off. This user-defined 
key is particularly handy because Page Mode 
is turned off every time you press Break or run 
your program. 

Since you can load a program without 
specifying its name, and it is good practice to 
keep only one program per side of each 
cassette, inherent lazines suggests abandoning 



names and making use of *Kcy6 Load ""|M. 

When developing graphics programs, you 
probably find yourself constantly moving 
from a graphics mode to a program listing. 
This means that you either get whopping great 
print, or other unreadable text. So, *Kcy7 
Mode 7JM puts you straight back into Mode 
7, which is the teletext mode you started in, 
with good clear text. 

The FX in *Key 8*FX137, IjM/or eflTects 
command ia a direct instruction to the oper- 
ating sj'stem. This particular one starts up the 
cassette recorder. This overcomes an irritating 
little habit of the BBC Micro to be always 



W 




TECHNIQUES 




KEYS 



Figure 1. 

10 REM Initialisation Program 
© Mike Berry 1982 

20 'KEYOAUTO 

30 *KEY1 RUN|M 
•KEY2 REN 

50 *KEY3 •CAT|M 

60 'KEY4LIST:M 

70 *KEY5 VDU141M 

80 -KEY6L0AD""|M 

90 *KEY7M0DE7:M 
100 *KEY8*FX 137,1 :iVI 
no 'KEYS -FX 137,0iM 
120 -KEYIOOLDiM 
130 PRINT "Initialisation complete" 
140 END 



telling the cassette recorder to be off when you 
want it to be on, for example, when you want 
to rewind the tape after loading or saving a 
program. 

*Key9, *FX B7,0JM twns the cassette 
motor off. Use it after you have rewound your 
tape. 

•Key 10 OldJM is the break key. After you 
use the break key to escape from nasty pro- 
gram error situations, you find that you have 
to re-activate your program by typing in Old. 
After your user-defined keys have been initial- 
ised as I suggest, the break key will produce 
the effect of Old as well as its usual function. 

The BBC Micro has a very useful plastic 
strip above the keys, under which you can 
slide a strip of paper to label the user-defined 
keys. You can prepare the machine for a pro- 
gramming session with CH."" and Return. 
The initialisation program then loads and 
automatically nms. This only takes a few 
seconds, after which time the machine is set 
up in a thoroughly professional manner for the 
real business of programming. 

You may have blocks of program code 
which crop up repeatedly in your program. It 
is a simple matter to attach all the common 
code to a user-defined key. 

Another possible use is to store under each 



key one of your favourite Sound routines. The 
sound facilities of the BBC Micro are very 
sophisticated, but making the best use of them 
does entail difficult coding of Envelope and 
Sound statements. It makes sense to keep these 
carefully contrived statements for your best 
sound effects, to be used in successive 
programs. Unfortunately, it is difficult to 
remember what they sound like. By storing 
them in a program similar to the one in 
program 1, you can put your routines on to the 
user-defined keys, and they try them until you 
find the most suitable for your purpose. 

You could also use the user-defined keys for 
input during execution of your program. This 
could even out wear on the popular keys used 
for controlling movements during games, and 
could make it possible to input lengthy replies 
with minimum effort, for example in Adven- 
ture games. 

What you store under a user-defined key 
does not have to be just one command or state- 
ment. You can store a multi-statement line, 
with semicolons, or string together a series of 
commands, each of which ends with a "|M". 
You can even program one user-defined key to 
define another user-defined key. If you reach 
the limit of how much you can store under one 
key, the machine will complain noisily. | 



ELETE)aMODE 



The BBC Micro's teletext 

mode — a standard 

feature on every machine 

— presents many useful 

features if only the 

beginner can 

fathom its inner 

workings. John 

Thomas offers the 

key. 




Some very untsu.^l effects can be obtained 
with the BBC's teletext charaacr set. The set 
consists of control codes, 0-31, as in the other 
display modes — followed by an ASCII 
character sec with lower case, a set of screen 
control codes, and a repeat of the ASCII set. 

A list of the interesting screen control codes 
and their functions appears in table 1. 

Eight colours including black or white text 
or block graphics as well as flashing and 
double-height characters are possible by pre- 
fixing any charaaers printed, with one of the 
special codes. The codes aa for one Une only 



— until the next new line occurs — and arc 
printed as spaces. To print charaaers of a 
specified colour, sav, red, vou must 

PRINT'cHR$ 129; X$ 
where X$ represents any string. Anything 
printed in this line will appear in red but the 
cffca does not continue on to the next line. 

The block-graphics codes produce the 
standard teletext symbols found on the RML 
380-Z and other computers. A list of the 
graphics, their codes and the characters they 
normally correspond to follow in tabic 2. 

(continued on next page) 




Table 2. Test program. 




230 PRINTA-PAGE,?A,CHR$(ABSH?A 


10 REM" Press space bar to continue 


31ANDA 127("?A)) 


20 ONERRORGOTO360 




240 REPEAT UNTIL tNKEY$8 = " " 


30 MODE 7 




250 NEXT 


40 PROCPOKE 




260 ENDPROC 


50 PROCTELE 




270 DEFPROCPOKE 


60 VDUL4:END 




280 FORN = 1 to 3 


70 DEF PROCTELE 




290 READA 


80 C = 32 




300 A = A-rPAGE 


90 REPEAT 




310 ?A=129:?(A + 1] = 157:?(A-f-2=131 


100 IF(C-32)MOD24 = PRINT' 


'Graphic", 


320 NEXT 


"ASCII code", "Character' 




330 DATA6,240,304 


110 CL = <C-32)MOD6 




340 ENDPROC 


120 VDU{129^CL),157,154,151,156,C, 


350 REPORT:PRINT" at line ":EftL:V0U14: 


(129-f CL),157,135:PRINTC;SPC(10); 


END 


CHR$C 




This program lists all printable characters and 


130 REM" Test for space bar. 




their equivalent graphics. It is listed in List07 


140 REPEAT UNTIL iNKEY$8 = 


** ** 


so do not insert spaces except where the " " 


150 C = C + 1 




symbol occurs. As the program uses the BBC 


160 Until C 255 




Poke it must be entered very carefully. 


170 ENDPROC 




ProcPeek was used in development and lists 


180 REM" Colour REMs 




the contents of the memory which the 


190 DEPROCPEEK 




program occupies with its address relative to 


200 P + PAGE 




Page. ProcPoke demonstrates coloured 


210 T = TOP 




Rems. ProcPeek and ProcPoke may be left 


220 FORA= PTOT 




out altogether — the program will still run on. 
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t continued from previous page} 

Flashing characters are a relaiively simple 
matter. Chr$ 136; is printed before the 
character required to flash. This code will 
make anything printed after it on the same line 
flash, behaving similarly to the other codes, 
and does not affect the following line. How- 
ever, another ASCII code, Chr$ 137 will 
cancel the flash. 

Double-height characters are caused by code 
141 and may be cancelled by code 140. In 
order to produce a full word in double-heights, 
it must be primed twice. For example, to print 
"Hello" in double-height- 
PRINT CHR$ 141; "Hello"; CHR$ 141; "Hello" 
must be used. 

Code 1 54 only acts on block graphics and it 
produces distinct pixels instead of the normal 
contiguous pixels. 

ChrS 158 has even more esoteric effects. 
This screen control code does not appear on 
the screen but causes the last graphics symbol 
printed to be repeated in the same character 
cell as ChrS 158. 

Either VDU or ChrS may be used to pro- 
duce the teletext effects and there is no real 
difference in memory terms between the two 
except when multiple effects are required. For 
example 

PRINT CHR$ 130; CHR$ 136; CHR$ 141; 
"Colour"; CHRSBC; CHR$ 136; CHR$ 
_ 141; "Colour" 
will produce the word "Colour" in double- 
height, flashing green. The following routine 
uses foiu- bytes less — VDU and ChrS are 
tokenised and use only one byte each — and is 
more concise, involving less tvping. 

VDU 130, 136, 141; PRINt "Colour"; 
VDU 130, 136, 141: PRINT "Colour" 
Different background and foreground colours 
arc also possible. 

Printing a colour code followed by ChrS 157 



followed by another colour code will produce 
a line with the first colour as the background 
and any charaaers in the foreground colour 

VDU 129, 157, 131 
will turn anything in a following Print state- 
ment into yellow on a red background. 

A further property of the teletext mode is 
that, since any character on the screen may be 
copied to the lowest line by the editing cursor, 
all the features of the graphics may act actually 
within listings. 

Suppose you wanted a Remark with red, 
double-height, flashing characters on a light- 
blue backgroimd. By using 

VDU 134, 157, 129, 141, 136 
as a direct command, five characters are 
printed on the screen below the VDU 
command and above the next > symbol. These 
characters cannot be seen but can be copied 
into the Rem statement by moving the editing 
cursor to the line below VDU and using the 
copy key. Note that tlic open quote must be 
used since some of the special characters arc 
recognised by the Basic as tokens and will be 
converted into full keywords unless the quote 
is used. Xo closing quote is required except in 
Print statements where this technique may be 
used to show in the listing what will actually 
appear on the screen instead of showing a list 
of meaningless numbers and characters. 

Teletext mode uses only 1 K of memory and 
has a resolution of 80 by 75. 

VDU 129, 157, 131 
will turn anything in a following Print state- 
ment into yellow on a red background, and all 
eight colours can be produced, flashing and in 
double-height. On the model A with only 3K 
of user memory in the higher graphics modes 
— lOK for the screen and 3.5K for the 
machine operating system — this is especially 
significant. H 



Table 

Code 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

161 

152 

153 

154 

155 

156 

157 

158 

159 



;, Useful reletext codes. 

Effect 

Delete 

space 

red text 

green text 

yellow text 

blue text 

magenta text 

light-blue text 

white text (Copy) 

turns flash on Heft cursor key) 

cancels flash (right cursor key) 
idown cursor key) 
(up cursor key) 

cancels double-height 

turns on double-height 



Change colour — 
effective for one line 
only — if used before 
Chr$157 will affect 
background otherwise 
will affect foreground 



Codes produced 
by cursor keys 
and Copy key 
after •FX4,1 



red graphics 

green graphics 

yellow graphics 

blue graphics 

magenta graphics 

light-blue graphics 

white graphics 

rubs Out following text on one line 

cancels pixel graphics 

turns on pixel graphics 

removes background — opposite of Chr$ 157 

fills line white/colour 

repeats graphics when spaces/screen commands occur 



Table 3, Demonstration program. 




1 REM (C) John Thomas 1982. Teletext 




display demonstration 




10 •FX4,1 




1 1 REM cursor and COPY keys produce 




ASCII codes 




20 *FX11,1 




21 REM Turn off auto repeat 




25 •KEY10OLD:M 




26 REM Programs BREAK key 




30 MODE 7 




40 ON ERROR GOTO 60 




50 Y=12:SP = 11 




60 PROCCOL 




70 INPUTLINE ' ' "Enter message: "MS$ 




80 IFMSS = "" MS$ = " Moving display 




teletext demonstration. Copyright J T 




1982. 




Cursor keys may be used to change the 




speed of motion and to alter the display's 




altitude. Press ""C"" to alter colours." 




90 PROCLINE 




100 MS$ = STRING$(35,"") + MS$ 




-hSTRING${35,"") 




110 DS$ = MS$ 




120 REPEAT 




130 PR!NTTAB{3,Y);CHR$141;LEFT$ 




(0S$,35) 




140 PRINTTAB(3,Y-(-1);CHR$141;LEFT$ 




(DS$,35) 




150 DS$ = MID$(DS$,2) 




160 l$ = INKEY$SP 




170 IFI$ = "C" PROCCOL:PR0CLtNE 




180 IFIS = CHR$1390RIS = CHR$138 




PROCHEiGHT 




190 IF1$ = CHR$1360R3$ = CHR$137 




PROCSPEED 




200 PROCSTATUS 




210 UNTILEND$=1 




220 GOTO 110 




230 DEFPROCCOL 




240 •FX11,50 




250 CLS 




260 PRINT"Colours available are:" 




270 PRtNT'TAB'(10);"<l) Red" 




280 PRINTTA8)10);"(2) Green" 




290 PRINTTA8(19);"<3) Yellow" 




300 PRINTTAB(19);"(4) Blue" 




310 PRINTTABi10);"(5) Magenta" 




320 PRINTTAB{10);"(6) Cyan" 




330 PR1NTTAB(10);"(7) White" 




335 PRINT'TABi10);"(8) Flashing fore- 




ground" 




340 PRINT"'Press foreground colour . . .";: 




FC = VALGET$-H28:IFFC<1290RFC> 




135 GOT0340 ELSE PRINT FC-.128 




350 PRINT"Press background colour . . .";: 




BC = VALGET$-H28:IFBC<1290RBO 




136 GOT0350 ELSE PRINT BC-128 




360 *FX11,0 




370 ENDPROC 




380 DEFPROCLINE 




390 CLS 




400 PRINTTAB(0,Y);:VDUBC,157,FC 




410 PRINTTAB(0,Y-Hl);:VDUBC,157,FC 




420 ENDPROC 




430 DEFPROCHEIGHT 




440 Y = Y-!-ABS(l$ = CHR$139)*VPOS2)-H 




(l$ = CHR$138)*(VPOS23) 




450 PROCLINE 




460 ENDPROC 




470 DEFPROCSPEED 




480 SP = (SP-1)*ABS(SP0)'ABS(I$ = 




CHR$136) + ABS(I$ = CHR$137)* 




(SP + 1) 




500 ENDPROC 




510 DEFPROCSTATUS 




520 PRINTTAB(0,Y + 2);"Y=";";Y;SPC(5); 




"Delay = ";SP;SPC(5) 




530 ENDPROC 
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ZX81 

Simple to use ~ plug in and go. 
Powered automatically from your 
ZX81. No extra connections. 

16K Ram 

Proven Design, Boxed, Tested, 
Guaranteed. 

£25.00 

All inclusive, post paid 

Send today. AFDEC Electronics Ltd. 

To AFDEC ELECTRONICS LTD., 318 KEMPSHOTT 
LANE, BASINGSTOKE, HANTS RG32 5LT. 

Please supply 16K Rampacks at £25.00 each, 

NAME 

ADDRESS 



I enclose cheque/P.O./money order , 
Allow up to 21 days for delivery. 



J 



Coming soon a professions/ keyboard at an affordable price. 



piiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii)[iiiiiniiiiiiiii[iiini!iiniiiiiin!i^^^^^^ 

I 30 + PROGRAMS I 

I FOR THE I 

I BBC MICRO I 

= This Book contains program listings, with explanations and tips = 

= on using the SBC Micro = 

= GAMES UTILITIES GRAPHICS & MUSIC = 

= 'ASTRO RUN' 'SCREENPLAY' '3D GRAPHICS' ... = 

s Most programs will njn on Models A £t 8 ^ 

^ Edited by C.J. Evans, various Authors. April 82 = 

^ £5.00 inclusive of p&p S 



CASSETTE LEADS FOR 
BBC MICRO 

The B6C Micro corr»es with an incomplete lead 

7Pin Dinto7Pin Din 

7Pin Din to 5Pin Din & 2.5mm minijack 

7Pin Din to 2 x 3.5mm & 1 x 2.5mm minijacks 

7Pin Din PLUGS Two for 

PRINTER CABLE (Centronics typ«l 



THE 1 



£4.65 p&p 3Sp 
E4,65p&p35p 
E4.66 p&p 35p 
EC. 65 p&p ^p 
£17.00 p&p 50p 



RAM CHIPS 



= 4816 As used in the BBC Micro 8 Chips gives 16*; £4.00 each 

= 21 14 As used in the Acorn Atom 20 Chips gives 10k £1 .20 each 

= 61 16 As can be used to replace the Ram chip 

= inside the ZX81 to give 2k internal Ram £7.50 each 

= p&p Ram chips 50p per order 

s Programs & Hardware designs for the BBC Micro wanted. 

= VAT INCLUDED WHERE APPLICABLE 

^ Send SAE for full Price List 

fC.J.E. 

I mJCHQCQDIPLJTEHS 

125 HENRY AVENUE, RUSTINGTON, 
= W. SUSSEXZ BN16 2PA (09062) 74998 



wtfrncffRM 



WfTttctfRKolQC 



Some Great New Deals 




from S Acorns 
ion Great New Dealer 





ACORN ATOM 

BASIC ATO.V <8K flom * 2IC Ram) t^*S 

N B Special Offer - Free 4K of addiriona! R*m 
chips. Woflh mof* than f 10!t 

FULL MEMORY ATOM (8K Rom + 12K Rjm) £169 

N.B. Special Offer - £20 oft any ATOM software from 

Pfoflram Power 

COLOUR ATOM (8K Rom • 6K Ram + New 

Colour Encoder £17* 

N.B Sfwciai Offer - FREE Power SupptvAnd 
FREE AcomsofI 'Jntroductofv Pach', 
WonhoverCaOII 
BOOKS 

NEC '30 HOUR BASIC CS.SO 

BASIC Piogrdmminj on tf» BBC Microcompulcr. . . CS.9S 
PracticAl Programs for ih* BBC Computer arxj 

the Acorn Atom £5.95 

Gening AcQua inted with yoor Acorn Atom £7.95 

Atom Magic Book £5.50 

I nciiR]iorai*jc5iiUfiMifT 



"^ T 

Ban^.h Saving and Loading T«T*vnih the GPrSO PRINTER £169 

fMEW ATOM DISK SYSTEM GP/tOO PRINTER £199 

NOW you can Jpi^nd your time SCIUSllV programming!! - 80 column print lino 

(5K programs load in approx. 2 Mcondsl - tp««d 30 characiort per second 

— 40 track sif)gle sided 5.26 inch disk drive — single and double width character* 

— integral power supply for Disk and Atom - paraKel interface 

— 4i$fc controller caid with 4K DOS ROM 

— 64 way Euro-connector plug arid cable Vi»t our new SHOWROOM for a free demonstraiion 

— manual containing full operating instructions or use our prompt mail order service. 

We »tock the full range of ATOM and BBC Micro ^}Si!^B '^^J^ '■•'*■ 

programs from ACORNSOFT and PROGRAM POWER. '"t. .^f!!!,?"'*** 

ineiud.ng Word Processor ROM £26 V!r^l.^^,fie 

Atom Calc ROM £34 ^"'- "*532) 683186 

AtomFORTH TapeEIOBook £6 

Programmer's Tooltrax ROM £24.50 Pl*a»» add 1 5% VAT to alt items except books. 

(ROM Selector Board) £19.50 ''<»' & Packing SSp/order 

880 basic ROMS (phone (or availatoifityl l-afO* Hardware Items £3.00 




c Rioyoia 



arMTT^Mlto 



wrnoRM 
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Table 1. 




Code 


Mnemonic 


Basic equivalent 


6 


LDBN 


LETB = N 


14 


LDCN 


LET C = N 


22 


LDDN 


LETD = N 


30 


LDEN 


LET E = N 


38 


LDH N 


LETH = N 


46 


LD LN 


LETL - N 


1 


LD BC NN 


LET BC = NN 


17 


LD DE NN 


LET DE = NN 


33 


LDHLNN 


LET HL = NN 


4 


INCB 


LETB = BH-r 


12 


INCC 


let'c = c+r 


20 


INCD 


LET D = D + r 


28 


INCE 


LETE = E+r 


36 


INCH 


LETH = H + r 


44 


1NCL 


LETL = L + r 


3 


INC8C 


LETBC = BC + 1 


19 


INCDE 


LETDE = DE + 1 


35 


INCHL 


LETHL = HL + 1 


5 


DECB 


LET B = B-r 


13 


DECC 


LET c = c-r 


21 


DECD 


LET D = D-T 


29 


DECE 


LET E = E-1* 


37 


DECH 


LETH = H-r 


45 


DECL 


LET L = L-1* 


11 


DECBC 


LETBC - BC-1 


27 


DECDE 


LET DE - DE-1 


43 


DEC HL 


LET HL = HL-1 


9 


ADD HL BC 


LETHL = HL+BC 


25 


ADD HL DE 


LETHL = HL + DE 


128 


ADDAB 


LETA = A+B* 


129 


ADD AC 


LETA = A + C* 


130 


ADD AD 


LETA = A + D* 


131 


ADDAE 


LETA = A + E* 


132 


ADD AH 


LETA = A + H- 


133 


ADD AL 


LETA = A+L* 


144 


SUB AB 


LET A = A-B* 


145 


SUB AC 


LET A = A-C* 


146 


SUB AD 


LET A = A-D* 


147 


SUB AE 


LET A = A-E* 


148 


SUB AH 


LETA = AH* 


149 


SUB AL 


LET A - A-L- 


120 


LDAB 


LETA = B 


121 


LD AC 


LETA = C 


122 


LOAD 


LETA = D 


123 


LD AE 


LET A = E 


124 


LD AH 


LET A = H 


125 


LDAL 


LETA = L 


71 


LDB A 


LET B = A 


79 


LDC A 


LETC = A 


87 


LDD A 


LET D = A 


95 


LD E A 


LET E = A 


103 


LD H A 


LET H = A 


111 


LDLA 


LET L = A 


62 


LOAN 


LETA = N 


60 


INC A 


LETA = A + 1* 


61 


DEC A 


LETA = A 1* 


112 


LD (HL) B 


POKE HL, B 


113 


LD (HL) C 


POKE HL, C 


114 


LD (HL) D 


POKE HL, D 


115 


LD (HL) E 


POKE HL, E 


116 


LD (HL) H 


POKE HL, H 


117 


LD (HL) L 


POKE HL, L 


119 


LD (HL) A 


POKE HL, A 


54 


LD{HL)N 


POKE HL, N 


70 


LD B (HL) 


PEEK HL, B 


78 


LD C (HL) 


PEEK HL, C 


86 


LD D (HL) 


PEEK HL, D 


94 


LDE(HL) 


PEEK HL, E 


102 


LD H (HL) 


PEEK HL, H 


110 


LD L (HL) 


PEEK HL, L 


126 


LD A (HL) 


PEEK HL, A 


194 


JP NZ NN 




195 


JPNN 




202 


JPZNN 




201 


RETURN 





Loathe to leave the safety ancd comfort of Sinclair rp? 
Basic, the ZX-81 user all too often misses out on "^ 
the simplicity, speech an(d economy of machine- 
code programming. With the first part of this new 
series, Kathleen Peel aims to coax the timorous 
ZX owner out of his Basic refuge by 
demonstrating just how uncomplicated 
machine-code can be. She clears up the 
norma! confusions by giving the 
Basic equivalent of every piece 
of code she discusses. 



As YOU ACQUIRE programming skillSj you 
become aware of the limited speed and 
profligate use of memory in Basic. Real 
progress can be achieved by the use of 
machine code. 

The sub-set of 14 commands which I define 
in this article will enable you to write small 
machine-code routines. Subsequent articles 
will expand the sub-set, gradually presenting a 
more exact picture of the Z-80 processor. 
Table 1 gives the mnemonics and Basic 
equivalent. 

You can buy a piece of software called an 
assembler which takes the mnemonic instruct- 
ions, which you can understand, and creates 
the machine code, which initially you will not 
understand. So effectively, it is a middle 
language between what the machine recog- 
nises and what the human recognises. 

Start from the premise that the Z-80 pro- 
cessor has six variables and they are called 
B, C, D, E, H and L. These variables can only 
hold a number and that number has to be 
within the range to 255, codes 6, 14, 22, 30, 
38, 46. The variables can be grouped as pairs 
BC, DE and HL thus enabling them to hold a 
larger number, to 65,535, codes 1, 17, 33. 
The variables and pairs of variables can be 
increased, codes 4, 12, 20, 28, 36, 44, 3, 19, 35, 
and decreased, codes 5, 13, 21, 29, 37, 45, 11, 
27, 43, by one. You can also add to HL either 
BC, code 9, or DE, code 25. 

If you wish to load a number into variable B, 
the number that follows the code 6, Id B N, is 
the number to be loaded into B. Similarly with 
code 17, Id DE NN, the two numbers follow- 
ing code 17 are the numbers to be loaded into 
the variable DE. N represents a single 
numberj NN two numbers. If either value is 
zero it must still be included. If the processor 
expects two numbers, that is what you must 
give it. For example: 



"""^^ 



Basic 



Mnemonic Machine code 



LET DE= 16514 LD DE NN 17 130 64 
LETBC = 17152 LD BC NN 1 67 
Notice that I have equated 
16514= 130 64 
and 17152= 67 

In NN code the second number is always 
multiplied bv 256 to get its value. 
16514= 130 + 64*256 
17152= + 67*256 
Somewhere inside the processor is another 




•IG Lip 



SPEED A 



variable, A for accumulator. It is the only 
variable which can be added to, codes 128 to 
1 33, or subtracted from, codes 144 to 149, one 
of the other variables. We can also put the 
contents of any one of the variables into A, 
codes 120 to 125, or put the contents of A into 
another variable, codes 71, 79, 87, 95, 103, 
111. A can be made to equal any number 
between and 255, code 62, and lastly A can 
be increased, code 60, or decreased, code 61, 
by one. 

The last variable F, flag, will be defined by 
the following relationship. I hope you have 
noticed an asterisk by some of the codes. This 
indicates that after this operation a test is per- 
formed to sec if has occurred as a result of 
the operation. 

Basic Mnemonic Machine coda 

LETB = B-1 DECB 5 

Variable F is adjusted on completion of this 
operation as follows: 



Table 2. 








Mnemonic 


Machine code 


Address 




JP NN 


195 


130 64 


The examples all 


JP Z NN 


202 


130 64 


jump to Address 18514 


JP NZ NN 


194 


130 64 


(130 -*- 64'256 - remember?) 
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Address 


Machine code 


IVInennonic 


Basic 


16514 


33 30 65 


LD HL NN 


1 LET HL = 16670 


16517 


70 


LD 8 (HL) 


2 LET B = PEEK HL 


16518 


35 


INCHL 


3 LET HL = HL + 1 


16519 


126 


LD A (HL) 


4 LET A = PEEK HL 


16520 


128 


ADD AB 


5 LETA = A + B 


16521 


79 


LDC A 


6 LET C = A 


16522 


6 


LDBN 


7 LET 8 - 


16fi?4 


201 

Add two numbers 


RET 


8 PRINT C 


Program 2. 








16514 


33 30 65 


LDHLNN 


1 LET HL = 16670 


16617 


70 


LD B (HL) 


2 LET B - PEEK HL 


16518 


35 


INC HL 


3 LET HL = HL + 1 


16519 


126 


LD A (HL) 


4 LET A - PEEK HL 


16520 


144 


SUB A 8 


5 LET A = A B 


1^21 


79 


LDC A 


6 LET C = A 


16522 


6 


LDB N 


7 LET B = 


16524 


201 

Subtract two numbers 


RET 


8 PRINT C 


Program 3. 








16514 


33 30 65 


LD HL NN 


1 LET HL -- 16670 


16517 


70 


LD B (HL) 


2 LET B = PEEK HL 


16518 


35 


INCHL 


3 LETHL =HL + 1 


16519 


78 


LD C (HL) 


4 LET C - PEEK HL 


16520 


62 


LDAN 


5 LET A = 


16522 


129 


ADD AC 


6 LET A = A + C 


16523 


5 


DECS 


7 LET 8 - 8-1 


16524 


194 138 64 


JP NZ NN 


8 IF 8 <> THEN GOTO 6 


16527 


79 


LDC A 


9 LET C = A 


16528 


6 


LDBN 


10 LET B = 


16530 


201 

Multiply two numbers 


RET 


11 PRINT C 


Program 4. 









ND MEMORY ECONOMY 



1 


REM 123*567S9Q1234.SeT690123 


1 


REM 1234-5673901234-567390123 


4-5573901234-56739© 1234.5B-7S301 


234-5 


4.567S901234-S673901234567S90 1234-5 


573901234.5673901234-567390123 


4-567 


o7o301234-557oSSlS34.S575S01234-567 


3901234.5673901234-5673901334.56789 


690 1234.55 7S901234-567S901234.567S9 


01234.5B7S90 1234.5673901234.567 


S90 


01234.S67S90 1234-5673301234.56739© 


o 


REM ^ 




200 


Cl_S 


20© 


CL.S 




210 


SJ_OU 


250 


L.ET C=U3R 16S14. 




22© 


FOR K=2 TO ~ 


300 


STOP 




230 


PRIWT RT K.. S;"*-" 


500 


PfiST 




24.0 


NEXT K 


30 1 


FOR K = i6514. TO 16664. 




250 


LET C=USR 16514- 


310 


SCROLL. 




300 


STOP 


320 


INPUT O 




SO0 


pasT 


330 


POKE K.J 




SQl 


FOR K = 16514- TO 16654. 


34-0 


PRINT OT 7^0;K;TRB S; d 




810 


SCROLL 


350 


NEXT K 




320 
S30 
S4.0 


XNPUT vJ 

POKE K .J 

PRINT RT 7,0;k;T«B s; J 


Program 1, above, and right, program la. 




350 


NEXT K 



If 8 is equal to let variable F = 2 for zero, 
if B is not equal to let variable F = NZ for 
non-zero. 

Variable F is only altered by those oper- 
ations marked with the asterisk. xVlachine code 
does not have line nimibers, so there is no 
equivalent to Goto a line number as in a Basic. 
Your Z-80 processor can jump to any place in 
memory, called an "address". When you start 
to load the example machine-code programs in 



your ZX-81, you will see the numbers of the 
code that you are typing in. Scroll up the 
screen. Next to the code number is a fivc-digit 
number, the address of your typed-in code. It 
starts at 16514 and increases by one every time 
you enter in a new piece of code. 

You can jump to any address if the F variable 
equals Z or you can jump to an address if the F 
variable equals NZ. That is, was the last test a 
zero or non-zero? 



The form of these commands is in table 2. 
One further piece of the variable jigsaw is 
required to enable you to write machine-code 
programs and that is an understanding of the 
difference between direct and indirect state- 
ments. 

A direct statement with a pair of variables 
would be: load variable with a number, nor- 
mally an address. .A.n indirect statement with a 
(continued on next page) 
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(continued from previous page) 
pair of variables would b€: put into an address 
given by the pair of variables HL a number, 
code 54, or any single variable, codes 112 to 
117, 119 or: put into a single variable the 
contents of an address given by the pair of 
variables HL, codes 70, 78, 86, 94, 102, 110. 
The indirect statement is necessary lo put 
something into memory, Poke, to be be able to 
look inside the display file to see if anything is 
there. Peek, and to get at the beginning of the 
display file so that we can Print to the screen 
for the creation of playing boards or whatever. 

The last and most important command is 
Return, 201. With a machine-code program, if 
this instruction is omitted, it will invariably 
lead to what is known as a system crash; keys 
become inoperative — the display disappears. 
You will have to remove the power and switch 
the machine on again to regain control in the 
process losing all your program. The golden 
rule is always Save the program before 
running any machine code for the first time. 

It is far easier to recover from tape than to 
Stan typing all over again. The recovered 
program can then be checked for errors and 
corrected before being rerun. 

Remove memory expansions, then enter 
program 1. Type Print Peek 16670, Peck 
16671 and check that both answers are 8. We 
arc going to enter our variables in Rem 2 and 
machine code in Rem 1, so it is important that 
we get the length of Rem 1 exactly right. If 
you did not get two eights, re-enter Rem 1. 

Poke 16510, 
This stops you from editing the first Rem. 
Enter program 2 by: 

Run 800 
When the inverse L appears, type: 




S&7B9iG»l£34.S67S901234-5e7S=t01£34-S& 
~890 

200 QL.S 

£-10 SLOW 

S30 POP. K.=2 TO 7 

230 PRINT AT K^S;"»" 

24-0 NEXT K 

250 LET C=LISR 16514- 

e.&0 STOP 

e-00 TRST 

S01 FOR K=:io5<-+ TO it>*?6>4- 

310 SCROLL 

620 INPUT J 

e--30 POKE K>J 

S4-0 PRINT «T 7^0;K;TRB S; ^.t 

350 NEXT K 

Program 5 and a sample board display. 






33/30/65/70/35/126/128/79/6/0/201 /R/ 
Where / stands for Newline. R Ncwline will 
cause an exit from the machine-code loader. 
Look at the machine code of program 2 and 
the above data entry to sec how machine code 
is entered to a Rem statement. Then tj'pe: 

RUN 
This will produce a number which is the 
addition of the character codes in Rem 2. 

Try editing Rem 2 and put in different 
characters. Enter program 3 using the same 
technique. Run 800 and type in the machine 
code. This program subtracts the first variable 
of Rem 2 from the second variable. 

For both cases only positive answers 
between and 255 will be correct, again try 
changing the variables in Rem 2 and sec the 
effect. Enter program 4. 

This multiplies the two character codes in 
Rem 2 together, again only positive answers 
between and 255 will be correct. The answer 



is held in the single variable C, Modify 
program 1 to program la. Now let us enter 
program 5. 

It is necessary to create a display file with a 
Basic program before Poking alternative 
characters into it with a machine-code routine. 

Remember when stepping from one line to 
another — all lines, even empty ones end with 
the Newline character, page 172 Sinclair 
manual, and the Print At starts at column 0, 
page 123 Sinclair manual. 

Program 5 creates a board to demonstrate 
the difference in speed bet\veen machine code 
and Basic. You can just see the asterisks being 
printed by the Basic program on the screen, 
the machine-code board is almost instant- 
aneous. Try putting in a delay and loop in 
Basic to demonstrate this. Also try different 
patterns on the screen by varying parts of the 
machine code. If you have managed to get this 
far the worst is over. I 



Program 5. 














Address 


Machine code 


Mnemonic 


Basic Address 


Mach 


ne code Mnemonic 


Basic 


16514 


33 12 64 


LD HL NN 


LET HL = 16396 


54 


5 


LD (HU N 


POKE HL, 5 




94 


LD E (HU 


LET E = PEEK HL 


25 




ADD HL DE 


LETHL = HL + DE 




35 


iNCHL 


LETHL = HL-t-l 


54 


5 


LD (HL) N 


POKE HL 5 




86 


LD D (HU 


LET D = PEEK HL 


25 




ADD HL DE 


LETHL - HL-hDE 




33 3 


LD HL NN 


LET HL - 3 


54 


1 


LD (HU N 


POKE HL 1 




25 


ADD HL DE 


LETHL = HL4-DE 16572 


121 




LD AC 


LET A = C Get start 




125 


LD AL 


LET A =: L Save start 


111 




LDLA 


LET L = A position 




79 


LDC A 


LET C = A position 


120 




LD AB 


LET A = B 




124 


LD AH 


LETA - H 


103 




LDH A 


LETH = A 




71 


LOB A 


LET B - A 


25 




ADD HL DE 


LET HL - HL-hDE Left-hand 


1^28 


54 135 


LD (HU N 


POKE HL, 135 Line across 


54 133 


LD (HU N 


POKE HL, 133 line down 




35 


INCHL 


LETHL = HL + 1 


25 




ADO HL DE 


LETHL = HL-^DE 




54 131 


LD (HU N 


POKE HL, 131 


54 133 


LD (HU N 


POKE HL, 133 




35 


INCHL 


LETHL = HL + 1 


25 




ADD HL DE 


LETHL = HL-i-DE 




54 131 


LD (HU N 


POKE HL 131 


54 133 


LD (HU N 


POKE HL, 133 




35 


INCHL 


LETHL = HLh-I 


25 




ADO HL DE 


LETHL = HL-i-DE 




54 131 


LD (HU N 


POKE HL, 131 


54 133 


LD (HU N 


POKE HL, 133 




35 


INCHL 


LETHL - HL-t-1 


25 




ADO HL DE 


LETHL = HL-i-DE 




54 131 


LD (HU N 


POKE HL, 131 


54 


2 


LD (HU N 


POKE HL 2 




35 


INCHL 


LETHL = HL-i-1 16591 


35 




INCHL 


LETHL = HL-i-1 Bottom 




54 131 


LD{HU N 


POKE HL, 131 


54 


3 


LD (HU N 


POKE HL, 3 line across 




35 


INCHL 


LETHL - HL + 1 


35 




INCHL 


LETHL = HL + 1 




54 131 


LO (HU N 


POKE HL 131 


54 


3 


LD IHU N 


POKE HL 3 




35 


INCHL 


LETHL = HL-H 


35 




INC HL 


LETHL = HL + 1 




54 131 


LD (HU N 


POKE HL, 131 


54 


3 


LD (HU N 


POKE HL, 3 




35 


INCHL 


LETHL = HL-H 


35 




INCHL 


LETHL = HL+1 




54 4 


LD (HLI N 


POKE HL 4 


54 


10 


LD (HU N 


POKE HL 10 


16555 


17 10 


LD DE NN 


LET DE = 10 Right-hand 


35 




INCHL 


LETHL = HL + 1 




25 


ADD HL DE 


LET HL = HL-hDE line down 


54 


3 


LD (HU N 


POKE HL 3 




54 5 


LD (HL) N 


POKE HL, 5 


35 




INC HL 


LETHL = HL+1 




25 


ADD HL DE 


LETHL = HL + OE 


54 


3 


LD (HU N 


POKE HL 3 




54 5 


LO (HL) N 


POKE HL 5 


35 




INCHL 


LETHL = HL + 1 




25 


ADD HL DE 


LETHL = HL-t-DE 


54 
201 


3 


LD (HU N 
RET 


POKE HL, 3 
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SHAItP Mz-aoK/MZ-aaA /iiiz-aoB 

Funcffionaf cosseffffe sol f ware bf Dale HublNircf 
Buy 2af £19.95 - fake I at £5.9SJFIIE£f If 



All programs in Standard Sharp Basic for 48k RAM upwards. 
All programs supplied with exhaustive and attractively bound 
documentation. 



DATABASE 

The program that everyone needs. Facilities include sort, search, list, 
delete, change, totals, save file, line print if required, etc. etc. Can be 
used in place of any card index application. £19^5 



STOCK CONTROL 

All the necessary for keeping a control of stock. Routines include 
stock set up, user reference no., minimum stock level, financial 
summary, line print records, quick stock summary, add stock, 
delete/change record, and more. £19.95 



MAIUNG LIST 

A superb dedicated database to allow for manipulation of names & 
addresses & other data, with selective printing to line printer. 
Features include the facility to find a name or detail when only 
part of that detail is known. Will print labels in p variety of user- 
specified formats. £19.95 



DEQSION MAKER 

A serious program that enables the computer to make a sound decision 
for you based on various criteria. 

If you want to buy a car, hi-fi, house, etc., or you don't know which 
woman to marry then you need this one, £555 



INVOICES AND STATEMENTS 

Ideal for the small business. A complete suite of programs together 
with generated customer file for producing crisp and efficient 
business invoices and monthly statements on your line printer. All 
calculations including VAT automatic and provision for your own 
messages on the form produced. £19.95 



RimiK SOLVER 

It's not our policy to offer games but we make an exception here for a 

program to solve the cube from ANY position. Shorthand notation 

makes learning the solution by heart possible for most active brains. £12 J5 



THE CATALOGUER 

This dedicated database is ideal for use in any situation where a 
catalogue could be utilised. E.g. stamp collection, coins, photos, 
slides, books, records etc. £19.95 



COMMERCIAL ACCOUNTS 

A gem of a program, all for cassette, with the 
following features: - 



Daily Journal 
Credit Sales 
Cash Sales 
Credit Purchases 
Purchases - other 



Sales Ledger 
Purchase Ledger 
Bank Account 
Year to Date Summary 



A fully interactive program suitable for all 
businesses. Files can be saved and loaded and 
totals from one file carried fonnrard to another on 
cassette. Particularly useful from a cash flow point 
of view, with an immediate accessibility to totals 
for debtors and creditors. Bank totally supported 
with entries for cheque numbers, credits and, of 
course, running balance. £19 J5 



HOME ACCOUNTS £19.95 

Runs a complete home finance package for you 
with every facility necessary for keeping a 
track of regular and other expenses, bank 
account, mortgage, H.P. etc etc etc!! You'll 
wonder how you ever managed without it. 



CHOPIN - LES ETUDES 

Six beautiful studies from Opus 10 and 25 
performed for you live by Mr. Sharp - 
Spellbinding!!! £5.95 



MOTOR ACCOUNTANT 

Find out exactly what that 

car is costing you and keep a 

data file with all your expenses therein! £5.95 



RECIPE RLE 

Let all those computer 
widows have a bash! The 
wives will really enjoy the fun 
of this program designed to 
keep all her recipes. Will even 
suggest a menu for a day/ 
week! Excellent value. 



£19.95 



S 



, . .'^ Access Welcome 




Send cheque or P.O. or Cash (registered) or Credit Card no. to; 

Gemini iMarlcefing Lid 

Dept YC7 Quay House Quay Road Newton Abbot Devon TQ12 2BU 

Or telephone us with your credit card order on (0626) 62869 

All orders despatched by return - no waiting. 

Ail prices include VAT and post & packing except Hardware. Full range of Sharp 

peripherals available - please 'phone for quotations. 

Please state machine type (A.K. or B) when ordering software. 



It is usually possible to program efTiciently 
without recourse to logical arithmetic and 
many programmers are happy to leave it that 
way. Unfortunately, if you are in the trans- 
lation business and the original programmer 
has used logical arithmetic you arc obliged to 
follow suit. This may leave you in an area of 
your Basic with which you are not familiar and 
with a machine that insists on being illogical. 
So let us look at some possible problems. 

The logic of the Pet, TRS-80 and Genie is 
standard with the logical values being integers 
of - 1 for true and for false, but the Apple 
uses 1 for true and for false. This would 
seem to be no more than an inconvenience but 
unfortunately there is a more subtle difference 
in the way machines deal with individual bits. 
The line 

10 IF (X<7) AND IZ< >71 THEN 100 
will work on most machines and is in fact a 
ver)' powerful programming tool. Yet if that 
works, what about the following line? 

20 IF PEEK (59410) AND 4 THEN 2000 
It works on a Pet — to see if the space bar has 
been pressed — but an equivalent line 

30 A = PEEK (49152) AND 128 THEN 2000 
on an Apple will not extract a bit from an I/O 



10 PRINT " 'AND' BINARY LOGIC TEST' 

20 PRINT "ENTER VALUE OF X" 

30 INPUT X 

40 PRINT "ENTER VALUE OF Y" 

50 INPUT Y 

60 A = X AND Y 

70 PRINT "THE LOGICAL 'AND' VALUE 

OF";X; "AND";Y; "(S";A 
80 GO TO 10 

Program t. Binary logic test. 



port. This is because on the TRS-80, Genie 
and Pet the logical operators And, Or, and 
Not operate on individual bits, but on the 
Apple they do not. Consequently line 30 
always returns a value of A= 1 regardless of 
the actual value in location 49152. On the 
Apple 

A = XAND Y 
is interpreted as 

A = (X<>0) AND (YOOI 
Confiiscd? Program 1 is a test program to use 
on your computer to see how it handles logical 
arithmetic. Use this program to sec how your 
machine reacts using various line 60s. 

The logical operators on Sinclair machines 
are different again. On the ZX-80 true is -1 
and false is 0, but on the ZX-8 1 true is 1 and 
false is 0. The rules for logical arithmetic on 
these machines are quite different and you are 
referred to table 1. 

Sinclair owners will know that their version 
of logical arithmetic lacks a Not function. 
They cannot use the line 

10 IF NOT X = 10 THEN GO TO 100 
but it can easily be mimicked with 

10 IF X-10 THEN GO TO 100 
which, on a Sinclair, does the job required. 

Most games include an element of chance 
and this is provided by the computer's 
random-number generator. The first sign of 
such use often appears at the start of a 
program when the seed of the generator is 
reset to ensure a new series of random 
numbers. The statement used will be 



difficulty in translation. When a program 
requires a random number, there is a range 
into which it must fall and different machines 
handle these ranges differently. For a trans- 
lation key, see table 2. 

If your machine does not have a random 
function, you must create one and use it as a 
subroutine. There are a number of complex 
random-number algorithms but usually a 
simple one is adequate for games programs. 
My suggestion is program 2, which returns a 
pseudo-random number between and 1 as R. 

Cursor-control characters arc the bane of a 
translator's life. They sit in other people's 



Randomise, Random, Rand or Ran. The Pet 
and Apple set the seed with RND(-X). Your 
instruction book will tell you how to reset the 
seed value on your machine. 

Having set this, the computer will call for a 
random number, when it needs one, with 
RND. RKD is almost universal, but the 
results returned are not and could cause some 

BASIC 

TRANSLATICN 

AND THE , 
FINAL 

HURD 

This month Tony Edwards 
offers a miscellany of ideas to 
help you past the pitfalls which 
lurk in even the simplest-looking 
Basic translation. 
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Random number 


Pet 




Appte 


TRS-80 or 
Genie 


2X-81 


0<x<1 


RND(I) 




RND(l) 


RNO(O) 


RND 


0<x<N 


WRNDd) 




N*RND(1) 


RND(N) 


IM'RND 


A<x<B 


A + (B-A)*RND(1) 


A + (B-A)'RND(1) 


A + RND(B-A» 


A + (B-A)'RND 


Table 2. 














programsj ChrS, and arc complcrciy opaque. 
They cause the computer to do strange things 
depending on the code in parenthesis behind 
them — but to the uninitiated there is no way 
of breaking the code. Codes 32 to 126, except 
on Sinclair machines, are usually standard 
ASCII codes which were dealt with last month 
and codes above 126 are usually graphics 
symbols — also dealt with last month. 

The exceptions are the Genie and TRS-80 
where codes above 191 are space-compression 
codes which cause a number of spaces to be 
printed, the number of spaces being found by 
the formula 

number = code -192 

These arc usefiil in formatting or in erasing 
characters no longer wanted on the screen. 

The codes which cause most trouble are 
those which move the cursor about and clear 
parts of the screen. These are covered by the 
translation key in tabic 3. An exception is the 
TRSSO's ChrS(23) which causes characters 
printed to become double-sized. The Apple 
cursor controls are seldom used in programs as 
they must be preceded by the escape character, 
ChrS(27). 

Both games and business programs use 
extensive screen-formatting controls to pro- 



X AND Y has value X if Y< >0 


X AND Y has value if Y = 


X OR Y has value 1 if Y< >0 


X OR Y has value X if Y - 


NOT X has value if X< >0 


NOT X has value 1 if X = 


Table 1. 




duce a neat apearance. The Chr$(X) controls 
and space-compression characters mentioned 
are part of this formatting but another essential 
part is the Print At, or Print @ statement. 
These and similar statements cause a character 
or string of characters to be printed at a 
particular position on the screen. 

Sinclair machines identify the screen 
position with two co-ordinates so that 

PRINT AT 3, 7, "#" 
prints a hash at row 3 of column 7. The 
TRS-80 and Genie identify 1,024 screen 
positions so, as the screen is 64 characters 
wide, the same effect is produced by 

PRINT @3'64 + 7, "#" 
Apple owners do not have this tacility but do 
not need it as thev can use 

VTAB3:HTAB7:PR1NT "# " 
to produce the same effect. VTab tabulates 
vertically and HTab tabulates horizontally. 

At this stage readers who own Pets will be 
wondering what they can do as their machines 
do not have this feature. They can use a 
mixture of cursor controls and spaces to 
produce the same effect. For example, 
PRINT CHR${19), CHR$(17), CHR$(17), 

CHR$<17),"# " 
but this is not very elegent so I offer program 
3 which provides Pet owners with a Print @ 
facility. 

This is a Basic program which Pokes a 
machine-code program into the second cassette 
buffer. It should be safe enough there but if 
you want it somewhere else, it is relocatable 
without change. It is written for new-ROM 



10 PRINT "INPUT RANDOM NUMBER 
SEED" 

11 INPUTS 



1000 REM PSEUDO-RANDOM NUMBER 

GENERATOR 
1010 T = S/3001 
1020 I = INT(T) 
1030 R = T-l 
1040 S = S + 17 
1050 RETURN 

Program 2. Pseudo-random number 
generator. 



100 DATA 32,154,208,169,19,32,210,255, 

230,97 
110 DATA 164,97,169,29,166,98,240,8,202, 

32 
120 DATA 210,255,224,0,208,248,136,208. 

245,96 
130 FOR X = 826 TO 855 
140 READ Y 

150 POKE X,Y 

160 NEXT 

Program 3. Pet Print @ routine. 



Pets so users of old-ROM machines shouk 
make the following changes: 

■ Line 100, change 154 to 167 

■ Line 100, change 97 to 179 

■ Line 110, change 97 to 179 

■ Line 110, change 98 to 180 
The line 

POKE 1, 58:POKE2,3 
is used to initialise the program and then it is 
used with the statement 

X = USR(A|:PRINT A$ 
where A is the screen position and AS is the 
string to be printed. 

This article started with logical arithmetic 
and in case you thought you had seen the last 
of it I am going to finish with it. A number of 
computers, including the Apple and the Pet, 
have a Wait statement which is useful. This 
causes the program execution to halt until 
some preset condition is achieved. The state- 
mem has the form 

WAIT X.Y.Z 
and the computer will wait until the contents 
of location X — usually a port — And Y 
E.vclusive Or Z gives a non-zero result. It does 
not matter ihat this is such a mess because if 
your machine has no such function you do not 
need to understand it — just translate it. If you 
have an INP function vou can mimic 

10 WAIT X,Y,Z 
with 

10 IF INP(X) = 2 THEN 20:GO TO 10 
This function is usually used to halt Basic 
until some action is taken with hardware so it 
can be mimicked with InkeyS if you have one 
using the loop: 

100 A$ = INKEY$:IF A$ = "'THEN 100 
which causes the machine lo halt until a key is 
pressed or if you do not have InkeyS a normal 
Input will stop Basic until you enter some 
dummy value. 

Next month, in the final part of this series, I 
shall deal with the methods used to translate 
from one dialect to another when the dialects 
are so different as to make direct translation 
impossible. The method presented is capable 
of translating from one language to another 
and an example of such a translation will be 
given. ■ 



Action 


Pet 


TRS-80 11 and Genie 


TRS-80 ill 


ZX-81 


Clear screen 


(147) 


— 


(27) 


— 


Clear to end of line 


(22) 


(301 


(23) 


— 


Clear to start of line 


(150) 


(29) 


— 


— 


Clear to end of screen 


— 


(31) 


— 


— 


Cursor up 


(145) 


(27) 


(254) 


(112) 


Cursor down 


(17) 


(26) 


(255) 


(113) 


Cursor left 


(157) 


(24) 


(252) 


(1141 


Cursor right 


(29) 


(25) 


(253) 


(115) 


Cursor home 


(19) 


(28) 


- 


— 


Table 3. Chr$ codes. 
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MICHAEL ORWIN'S ZX81 CASSETTES 

The best software (by various authors) at low prices. 



QUOTES 

"Michael Orwin's €5 CasMtte Two is very 
good value. It contains 10 stolid well designed 
games which work, offer plenty of variety and 
choice, and are fun." 

irom the ZX Software review in 
Your Computer, May '82 issue. 

"I had your Invaders/ React cassette ... I 
was delighted with this first cassette." 
P. Rubythof), London NW10 

"\ have been Intendirvg to write to you for 
some days to say how much I enjoy the 
games on 'Cassette One' which yoo Supplied 
me with earlier this month," 
E. H., London SW4 

"\ previously bought your Cassene One and 
consider it to be good value for money!" 
Richard Ross-Langtey 
Managing Director 
Mine oftnformation Ltd 



CASSETTE 1 

(eleven IK programs) 

machine code: 

React, Invaders, Phantom aliens, Maze of 

death, Planet lander. Bouncing leners, Bug 

splat. 

Basic: 

I Ching, Mastermind, Robots, Basic 

Hangnnan. PLUS Large screen versions of 

Invaders and Maze of Death, ready for when 

you get 16K. 

Cassette One costs £3.80. 



CASSETTE 2 

Ten games in Basic for 16K ZX81 

Cassette Two contains Reversi, Awari. Laser 

Bases. Word Mastermind, Rectangles, Crash, 

Roulette, Pontoon, Penny Shoot and Gun 

Command. 

Cassette Two costs £5 



CASSETTE 3 

8 programs for 16K ZX81 
STARSHIP TROJAN 




Repair your Starship 
before disaster strikes. 
Hazards include 
asphyxiation, radiation, 
escaped biological 
specimens and plunging 
into a Supernova. 



STARTREK This version of the well known 

space adventure game features variable 

Klingon mobility, and graphic photon torpedo 

tracking. 

PRINCESS OF KRAAL An adventure game. 

BATTLE Strategy game for 1 to 4 players. 

KALABRtASZ World's silliest card game, full 

of pointless complicated rules. 

CUBE Rubtk Cube simulator, with lots of 

functions including 'Backstep' 

SECRET MESSAGES This message coding 

program is very txlp qexl jf . 

MARTIAN CRICKET A simple but addictive 

game (totally unlike Earth cricket) in machine 

code. The speed is variable, and its top speed 

is very fast.. 

Cassette 3 costs £S. 



CASSETTE 4 

8 games for 16K ZX81 

ZX-SC RAMBLE (m achin e code) 

Bomb and shoot your way through the 
fortified caves. 



GUNFIGHT 
(machine code) 



INVADERS 
(machine code) 





1 



FUNGALOIDS (machine co<ie) 
GALAXY INVADERS (machine code) 
Fleets of swooping and diving alien craft to 
fight. 

SNAKEBITE (machine code) 

Eat the snake before it eats you. Variable 

speed (very fast at top speed) 

LIFE (machine code) 

A 2X81 version of the well known game. 

30 TIC-TAC-ONE (Basic! 
Played on a 4 x 4 x 4 board, this is a game for 
the brain. It is very hard to beat the computer 
at it. 

7 of the 8 games are in nnachine code, 
because this is much faster than Basic. (Some 
of these games were previously available from 
J. Steadnrian). 

Cassette 4 costs £5, 



Recorded on quality cassettes, sent by first class post, from: 

Michael Orwin, 26 Brownlow Rd. Willesden, London H\N^Q ^Q.\. (man order only please) 




ZX81/ 16K SOFTWARE 



D 



'STARTREK' 



£4.95 



16K STARTREK: Exciting space adventure game including 
klingons starbases, phasors, 8x8 galaxy, 4-levels of play, long 
and short range scanners, etc. 



n 



'SUPER- WUMPUS" 



£4.95 



16K SUPER-WUMPUS: Can you hunt and catch the 
mysterious wumpus in his underground labyrinth? Intriguing 
underground adventure. 



D "GRAPHIC GOLF? 

16K GRAPHIC GOLF: Test your golfing 



£4.95 

your goiTing skills on the 
computers 18 hole golf course, each hole is different and is 
graphically displayed on screen, many hazards including lakes, 
streams, rough etc. 



D 



"GAMES PACK 1' 



£4.95 



16K GAMES PACK 1: Fantastic value for money, nearly 50K 
of programs on one cassette. Five games including "Real Time 
Graphic" Lunar Lander, StanA/ars, Hammurabi, MinefiekJ, 
Mastermind. 



NEWl! 

a 



ZX ARCADE ACTION!! 



"MUNCHERir 



£5.95 



At last! Pacman for your ZX-81 full feature arcade game 
including 4-types of monsters, high-score, 10-skill levels etc., 
all entirely in m/c code. 



a 



"SPACE-INVADERS' 



£4.95 



This version is simply the best yet, features include 3-lazer 
bases, high scorer, bonus points, alien motherships, authentic 
space invader movement and ever increasing speed, 10-$kili 
levels. 



n 



'ASTEROIDS' 



£5.95 



Authentic representation of the arcade game with left, right, 
thrust & fire controls, 5-levels of play & alien spaceships. 
FASTEST! version available. 



D 



'ALIEN- DROPOUT 



£5.95 



Can you stop the aliens from building up in their launch chutes 
before they drop down & destroy you. Exciting NEW arcade 
game. 

Cheques/ PCs payable to "SILVERSOFT" 
TICK BOXES REQUIRED 



Two <y more d«duct £1 .00 
S.A.E. FOR CATALOGUE 

t enclose a cheque.' PC for £ 

ZX81. VlC-20, SPECTRUM t» BBC SOFPWARE WANTED 

EXCELLCNT ROYALTIES (ProbaWy the best arounOl 



Namo 

Address 

YC/82 
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KAYDE Electronic Systems 

ZX80/1 

ZX KEYBOARD WITH 

REPEAT KEY 



Fully cased keyboard £37.95 

Uncased keyboard £27.95 

Keyboard Case £10.95 

This is 3 highly professional keyboard using executive buttons as found on top 
quality computers. It has a repeat key and comes complete in its own luxury case. 
This is a genuine professional keyboard and should not be confused with toy key- 
boards currently available on the market. 

KAYDE 16K RAM PACKS 

The 16K RAMPACK simply plugs straight into the user port at the rear of your computer. It is fully 
compatible with all accessories and needs no extra power and therefore it will run quite happily 
on your Sinclair power supply. It does not over-heat and will not lose memory at all. As you may 
know some makes go down to 11K after being on for a while. 

This 16K RAMPACK is very stable and will not wobble or cause you to lose your programme. It 
comes fully built and tested with a complete money back Guarantee. 

KAYDE FLEXIBLE RIBBON CONNECTOR 

Stops movement of RAM PACK and other accessories 
(Not needed with a KAYDE RAMPACK) 

KAYDE 4K GRAPHICS BOARD 

The KAYDE Graphics Board is probably our best accessory yet. It fits nearly inside your ZX81. It 
comes complete with a pre-programmed 2K Graphics ROM. This will give nearly 450 extra 
graphics and with there inverse makes a total of over nine hundred. 

The KA YDE Graphics Board has facilities for either 4K of RAM (for user definable graphics) 4K of 
ROM or our 4K Tool Kit Chips that will be available shortly. All the graphics are completely soft- 
ware controlled therefore they can be written into your programmes. Here are a tew examples: 
A full set of space invaders — Puckman — Bulits, Bombs — Tanks — Laser Bases and Allen Ships 

NO EXTRA POWER NEEDED 

KAYDE iSK GRAPHICS BOARD SOFTWARE 

Peckman: The only true ZX version of the popular arcade game. 

Centipede: "In all I think this is the best presented moving graphic program I've yet seen" 

Phi! Garratt, Interface. 

Space Invaders: The best version available anywhere. Graphic software can only be used with a 

graphics board. 

KAYDE leK 81 SOFTWARE 

Centipede "In all I think this is the best presented moving graphics program I've yet seen" Phil 

Garratt Interface 

3D/3D Labyrinth. A Cubit Maze that has corridors which may go left, right, up, downj 

Peckmen {the latest addition in 81 games) 

WHY WAIT TO PAY MORE 

FAST IMMEDIATE DELIVERY 

Post to: 

Dept YC7 

Kayde Electronic Systems Ltd 

The Conge 

Great Yarmouth 

Norfolk NR30 1PJ 

Tel: 0493 57867 (DEPT YC) 

DON'T FORGET YOU CAN ALWAYS ORDER 

ON THE TELEPHONE WITH YOUR CREDIT CARD 

All products include VAT are fully 
built and tested and come with a 
COMPLETE MONEY BACK GUARANTEE 







I enclose £. 
Name. . 
Address . . . 



Please add £1.50 p/p for all hardware and 50p for all software. 
Please make cheques payable to Kayde Electronic Systems Ltd. 
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SOFTWARE 

ADM 



Databases are collections of information 
designed to allow you quick and easy access to 
the ncccssarj' data. A simple database sits in 
the corner of every office in the country, in the 
guise of a filing cabinet. 

The more power fill the management system 
of the database is, the more choice you have of 
ways of interrogating the information base. 
Typical databases would be personnel records, 
payroll, scientific results, sales figures and 
mailing lists organised into files. A sophis- 
ticated database consists of a suite of programs 
accessing and working on many differcni files 
to provide the user with information. 

Files are the nuts and bolts, and they can be 
classified as sequential, indexed or random 
access. Sequential file structures, sometimes 
known as serial files, have their information 
stored as records in memory, one after the 
other, head to tail. One important advantage of 
this style is the simple structure which makes 
program writing easier and less time-con- 
suming. 

Once you have created the file you must 
make it easy to use. File management is carried 
out by a trio of assembler routines euphemis- 
tically known as SID. These three routines 
perform the search, insert and delete functions 
that arc necessary. The search routine is a 
simple linear search, that is to say it starts at 
the beginning of the file and works its way 
through each record, searching on the first 
three characters of each record. 

If the search is successful the record will be 
printed out, if not the search flag will be con- 
ditioned and an appropriate message displayed 
on screen. Remember this search is conducted 
on a particular record's label, so as long as the 
key is unique you do not have to worry 
whether the rest of the record is similar to 
others. For example, you could use the last 
three digits of an invoice number as a label and 
the goods, price and date as the rest of the 
record. If the key cannot be guaranteed, just 
prefix each record with a three digit number 
from, say, 000 to 999 giving 1,000 imique 
labels but at the cost of a three-byte overhead 
for each record. 

This search routine is also utilised by the 
insert and delete routines — not surprisingly 
since in order to delete a record you first need 
to find its position in the file. The search flag 

62 YOUR COMPUTER, AUGUST 1982 



George Byrns' trio of assembler 
routines provides the search, 
insert and delete functions that 




you need to handle the files whichV^^^ 
make up your Acorn Atom 
database. 



is agam used to flag messages to the user in the 
event of unsuccessfiil searches when deleting 
or trying to insert a record that already exists. 

The file is created or loaded back into the 
upper text space with the pointers to the file 
base set at # 8205 thus allowing space for the 
file parameters Filelen and Recordlen to be 
saved with the file. With only 6K of storage 
you need to be fairly concise. Naturally, with a 
disc drive, the program could be developed 
into a really powerful tool, as this would load 
the files in a matter of seconds, giving the 
capability to search through vast amounts of 
information in a minute or so. 

The program is menu-driven and upon 
selection of a function a jump to the approp- 
riate subroutine is performed along with error 
checking. To end a function and return to the 
menu the colon is recognised as end of 
funaion. 



Suppose an estate agent had set up a file of 
all the properties on the market. Details listed 
could include the area of the city, detached or 
semi-detached, number of bedrooms, central 
heating and price. A prospective buyer might 
come into the office and ask for all properties 
in a particular area of the city, or request 
details of four-bedroom detached properties, 
in a specific area and with central healing. 
Here the multi-search comes into play. 

This routine performs a global search on up 
to three target strings simultaneously and 
returns all the records that satisfy the search 
parameters. The target strings can be any 



■ 



length, subject to the maxima dcfmcd by the 
user, and it does not matter whether the 
requested order is the same as that occurring 
in the file. 

In the estate agent's case, the multi-search 
function would be selected and the area or 
post-code entered in response to the first 
question. A colon would then be entered in 
answer to the next question since only one 
attribute need be searched. Following this all 
the properties in the specified area would be 
printed. The second example would be just as 
easy to perform with the results duly printed 
out within a few seconds. 

This routine is a more sophisticated version 
of the simple linear search which should 
become obvious from the flow diagrams and 
assembly listing and offers a great deal of 
flexibility in the way a file can be interrogated. 
There is plenty of scoi>e for development. For 
example, you could search for and manipulate 
numerical data to provide tables, totals and 
averages. 

The program could be used for holding 
details of club membership — streamlining 
membership renewal and mailing of news- 
letters, general mailing lists, cataloguing and 
cross-referencing journals or even as a language 
translator. I intend to develop the program 
further by providing the ability to search by 
fields if desired and incorporate relational test- 
ing of data. 

Any 6502-based system with the necessary 
free space in zero page could run this program, 
but remember Atom Basic has its peculiarities. 
"$" is the string address operator and it 
specifics that the value following it is the 
address of the first character of a string. SA is 
analogous to AS in other Basics. 

The query "?" operator can be considcied to 
be the equivalent to Peek and Poke depending 
upon its context. The "!" sign can also be 
considered as a Peck or Poke but this time 
instead of operating on a single byte it operates 
on a word and in Atom Basic a word is four 
bytes long. The apostrophe used in Print and 
Input statements generates a carriage return 
followed bv a line feed. 



Luo sun 



U.1 
LL2 



U.3 
LL4 



LooU 
RoAirt 



Out 



.L5 



SCATCh 

UW 88 
STR 82 

urn M 

STfl 9« 

tJW 81 
STft S3 
LDX 84 
BEQ UL3 
LDV 62 
LBA<S2>.V 

cw»(e5>,v 

BNE LL4 
DEV 

BPt LL2 
LBfl aFF 
jTfl 96 
ftTS 
HEX 

BEO LLt 
CLC 
LDft 87 
RDC 92 
STft 84 
BCCtLl 
INC S3' 
JMP LLi 
lng*rt Rout in* 

i.DV && 
uDfl 858 

BEO LL8 

JSR LLe 
BNE LL8 
uDX 84 
J^Q LL6 
CLC 
i.W 82 



1 R£I1 FILE MftNIiLI»« PROGRAM G.BVfa«S 

5 K > 64 

ID DIM LL<30>,R<N)-S<N>,T<N> 

15 FOR I « 1 TO ;»; LLCD - -I; HEXT I 

58 FOR I = 1 TO 2; DIM P<-1> 

99 PRINT *21 

lee C 

IHSEftT ftSSEllBLV CODE 

S^8- a 

999 HEX! I; PRINT *6; REM TURM SCREEN BflCK OH 

lees )«84«e 

lOeS INPUT " ARE VOU LTSIHG AH EXISTING FILE ', SR 

10«7 IF *R = "V- THEN ?*37 - ?lt32S2; ?IS4«'r-#S2ei 

leeS REM PLftCE BfiSE ftDDRESSES OF STRINGS INTO ZERO PAGE LOCfiTIOHS 

Idia r»8S = p., ?»St = R««FFFF/256 

leiS ?»97 » R; ?l(98 = R4«FFFF/256 

102© ^tSfl - S; t»9B ■ S*«FFFF.'23S 

1625 ?i9I> » T; ?»9e «= T«»FFFF/256 

1508 PRIMT »12, " ?1ENU"' 

J510 PRINT "I INSERT DflTfi"' 

152« PRINT -2 SEARCH FOR EfiTft-' 

1538 PRINT "3 nULTI-SE«?CH-- 

1548 PRINT "4 IiISPUAV COMPLETE FILE" 

1538 PRINT "5 DELETE COMPLETE FILE"' 

1568 PRINT "6 CREATE FILE"' 

1578 PRINT -7 aOSE FILE" '" 

1608 INPVT fl; REM IHPUT CWOiCE 

1618 IF ft<l OR fi>7 THEN GOTO 1688 

1628 eosuB c<fl«i88e>*ioe3> 

1788 GOTO 1588. REM CO BACK TO MENU 

Z9&& INPUT "TYPE IN DflTfi" fR 

2010 IF LEN<R)>N Oft.LEN<R»?«87 T>€N PRINT "RECORP TOO LOHC" , GOTO 

2888 

2828 IF ?R ■ • . " TtKN RETURN 

2838 LINi: LL5 

2848 IF '>$96>& THEN PRINT "RECORD ALREABV EXISTS" 

2858 GOTO 2888 

38W INPUT "TVPE IN 3 CHftRftCTER LftBEL"' *R 

3818 IF LEN(R»3 THEN GOTO 3888 

3820 IF 7R 3 CM":" THEN RETURN 

3838 LINK LL8 

3835 IF ?»96 «= 8 THEN PRINT "NO SOCH RECORD "';©0T0 3888 

3848 PRINT *C?»83»2K ♦ 7*$2> 

3858 GOTO 3888 

4088 C - 8 

4010 INPUT "TVPE IN SEftRCH LABEL' JR 

4628 IF LEM<R»?#87 Oft L£H(R»N THEN PRIMT - TOO LONG"'; GOTO 4810 

4838 :'»?? - LENCfi); C = 1 

4848 IhPUT -TYFE IN SECOND LflSEL"' «S 

4850 IF >S ■ CH •■■- THEN GOTO 4885 

4855 IF LEM<S)>?II87 OR LEN<S»N THEN PRINT -TOO L0M6- ' , GOTO 4848 

4068 >«5C - L£H(S>i C « £ 

4865 INPUT "TYPE IN THIRD LftBEL" *T 

4878 IF ?T ' CH" " THEN OQTO 4885 

4075 IF LEN <T.'>>?»e7 C* LEN<T»H THEH PRINT "TOO L0N6"; (SOTO 4865 

4888 *#SF ■ lENCTj; C » 3 

4898 LI«C LL14 

4895 PRINT "PRESS flNV KEV TO CONTI'jOE", L-IW. •FKSl RETURN 

5088 J-e. PRINT »14. REM TURN PfteEI) MODE ON 

5818 FOR I = TO '»S4-1 

5828 PRINT »<»3203 ♦ J.>-' 

5838 J ■< J * ?1t37 

5848 NEXT I, PRINT *15, REM TURN FftGED MODE OFF 

3858 LINK •FFE3: RETURN. REM MftJT FOR RNY KEV TO BE TURNEK ON 

6088 INPUT -TVPE IN THREE CHflRflCTER LABEL ■•• *R 

6818 IF l£N^R;>3 TmEH GOTO 6880 

6028 IF ?R - CH" - THEN RETURN 

6838 LINK LL« 

6848 GOTO 6888 

7880 INPUT "TYPE IN RECORD LENGTH*- S 

7818 IF B:>64 THEN GOTO 7008 

7828 '•87 ■ B 

7038 M 

7048 IHPUT ' TVPE IN mJft • *R 

7058 >»$0 - LEHCR) 

"868 LINK LL5 

7078 UNTIL ?ft • CH- ■ 

7080 RETURN 

3888 '»82©2 - ?t87; ?i8201 - ?«84, a « 1 

S©ie PRINT '.-♦SftVE DftTfl FILE FROM 5288 TO - 

3028 PRINT * 8205 + ^#S7»?t84,' 

S99S END 



Fi 1*b*s* 

Point 

Clear s«ar«h -f l«9 

Fi l#b*** + 1 

Point + 1 

Fi le Len 

Out check •for z*ro l«ntrth *i l» 



Next record 
A««irr 

S#t f l»* j-f -faund 

Ertd o-C -fi le 7 

F»U \tn 

Point 

Sto«^ i'vto Point 



-LS 



.l5 



lLIO 



I'ncreacnt Poiirt + 1 



Check tot- ftivish c*v*f*#cte«- 

Search 

r i le Len 
Insert 

Poirtt 



LLll 



* colon 





SDC 87 


Record Len 




JTfi 82 


Point 




BCC LL6 


Ins*rt 




INC S3 


Point ♦ t 


Insert 


IHC S4 
;.DY 68 
LDX 87 


Fi I* L*n 


LOOO 


LDfl>:85>,V 


Object 




5Tfl(82).Y 


Point 




INV 






DEX 






BNE LL7 




Ovrt 


RTS 




De lete 


lif Li.8 


i-iWCtt 




cECr LLli 


ocit IT '^iit T-ju'va 




t'Bc ai4 


,"; ce tin 




:.Ex 






dEQ lLU 


tone »nv eAtries 


«<!<» Rec 


Len i-Dfi &2 

ZL.C 


roint 




ADC ST 


Kecortf L»n 




irfi 85 


TeniB-icoirvt 




-Dfi 69 






HXlC S3 


Point ♦ 1 




5Ta 89 


Tewft-itoint ♦ J 




LDV 37 


Rec Len 


Looo 


DEV 






i.Df=i'.38>,V 


7e)»»>-»»oint 




;rfi.-$2j.y 


Point 




CP-f 80 






SHE LLll 


LOC(0 




DEX 






BEQ LLI 2 


D«fV» 




uBfl 88 


TeiH»-i^otnt 




STfl 82 


Point ' 




LDft 89 


Temp-point + 1 



(continued on next page) 
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(continued from previous page) 







STft 33 


Point + I 








JMP LLie 


Jui» to flcW Rec Lert 




1.L12 


ton* 


LW eFF 






U.13 


Out 

Multi 


RTS 
S»«rch 






U.14 


Initi«Us« 


LDA 84 


Fi I* L«n 








BEO UL13 


Out ch«<;(c *Oi~ r»ro 


4iU 






STfl S3 


TeBW>-+i leln , 








CDfl 324 


Low bvt« o* C 








STft 92 


Succes Count 








LDfl 88 


Fi t^«s« 








STfl 82 


Point 








LDft 81 


Filebase 4^ 1 








STft S3 


Point * 1 




LL15 


Start Ow*f- 


LUX ae 

LW) 97, X 
STft 83 
IHX 

STft se 

LDft 97, X 
STft S9 
3TX 91 


Fetch first obj«ct 
OtiJtct 

Strln* L«n 

T*»w> X *tor# 




I.L16 


Bfrsin 


LM 82 
STfl 88 
LDfl S3 
iTfi 89 


Poii^t 

T«(iiii>-i»oint 
Pciiot ♦ I 
T«iiii»-»>oifit + 1 




u.ir 


Look, 


uSV 90 






jLie 


AjMiin 


L»ft(38>,V 
CiV 913 

B£0 LL21 
CnF<85),V 
BEQ LL19 
CLC 

LliA 88 
fOC 81 
i.Sft 89 
^DC 39 
STft S3 


C*rritct* ftturh 
M»xt Record 
Object 
»»)ct Char 

Ttm>~t>oint 

T•«ll»-^^Olnt ■•■ 1 








»<»xt CVi»r 



'Ourxi 



It -ie'.t Record 



m 

KC 

_£*; 

IK- 
-vP 
>Tr 

:.•« 

STfi 

:'« 

JTii 

;np 
tec 

-it' 

sTm 



3(1 

LLtS 

LL2j2 
31 



8€ 

31 

LL15 

it4 



fix s- 

^DC S3 
sTn c3 
JilP LLi^ 

-tali =rint n*c«r« LDV 83 

-Li3 :ont. wDfit82>,V 

;mP 913 
&£G LL24 
jwi PFrJ 
ll.V 
S»« U.23 

1.L24 CofW wDfi 5t4 

jTn 92 
JSP rFED 
JtV LL21 

LL29 Out PT$ 



StritMr L*n 
n»ain 

»«cc*ss Count 
?f»nt Record 
T«<IH» ;•; iTor* 



r«tcn next <kcj««t 



OIW«Ct linsth 
T«B» /. «tor# 
B«»sn 
'*(«*:— fi I* In 

»uc-:*X5 count 

rOlrtt •r ; 



start 0<.'«r 

Point 

C^rr iii«« retirn ? 

Don* 

Print cH*r to *cre#n 

Cont, 

Pestor* sueo««« ««vr)t 

Ntxt R«c«r«l 



7Ae zero-page locations. 

r i lebase 

Fi lebase + 1 

Poifi'fcef- 

pointer + 1 

r i le Len 

Object 

ObJ e-ct + 1 

Figure 1. The linear search. 



Figure 2. The mufti-search. 



30 
81 

32 
S3 
34 
85 
86 



Record Len 
Temp— r^'O inter 
Temic— K'o i nter 
Strin*! Len 
Temp H store 
Success oount 
Temp -f i le len 



+ 1 



Start 




Fetch lirsl 
target String 



Point to 
file base 



Point 10 start 
of record 



Yes 



Out 



Yes 



Found 



Yes 




Next record 



Out 



Yes 




Point to 
next record 




Check f<H 
nutch 




Adjust pointers 



Decrement 
Success count 




Fetch next 
targe) string 



Pftfil record 



X 



Next record 




Out 
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nCClOTECn Ibg^lores the 

ExceUence of vour 

aSSSL 




CTemotectf 5 (Qemopah Rang e 




All five of the currently available Memopaks are housed in elegant black anodised aluminium cases, and are styled to fit wobble-free 
onto the back of the 2X81, allowing more add-ons (from Memotech or Sinclair) to be connected. 

MEMOPAK 64K MEMORY EXTENSION ^ 

The 64K Memopak extends the memory of the ZX81 by 56K, and with the ZX81 gives 64K, which is neither 

switched nor paged and is directly addressable. The unit is user transparent and accepts commands such as 

10DtMA(9000). 

Breakdown of memory areas.. .0-8K-Sinclair ROM. 8-i6K-This area can be used to hold machine code for 

communication between programmes or peripherals. 16-64K-A straight 48K for normal Basic use. 

MEMOPAK 32K and 16K MEMORY EXTENSIONS 

These two packs extend and complete the Memotech RAM range (for the time being !) A notable feature of the 
32K pack is that it will run in tandem with the Sinclair 16K memory extension to give 48K RAM total. 

MEMOPAK HIGH RES GRAPHICS PACK 

HRG Main Features — • Fully programmable Hi-Res (192 x 248 pixels) • Video page is both memory and bit 
mapped and can be located anywhere in RAM. • Number of Video pages is limited only by RAM size (each 
takes about 6.5K RAM) • Instant inverse video on/off gives flashing characters • Video pages can be 
superimposed • Video page access is similar to Basic plot/unplot commands • Contains 2K EPROM monitor 
with full range of graphics subroutines controlled by machine code or USR function 

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE ^ 

Main Features — • Interfaces ZX8I and parallel printers of the Centronics type • Enables use of a range of dot 
matrix and daisy wheel printers with ZX8I • Compatible with ZX8I Basic, prints from LLiST, LPRINT and COPY 
• Contains firmware to convert 2X81 characters to ASCII code • Gives lower-case characters from 2X81 inverse 
character set J 
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Coming Soon 



MEMOPAK RAM^ 
HHIES GRAPHICS 
CENTRONICS IF i 




A complete range of ZX81 plug-in penpherals 
Digitising Tablet RS232 Interface 




i Please make 
cheques payable to 
MEMOTECH Ltd. 

Please DeDIt my 
Access/Barclaycard ' 
account number 



Please sand ma 



Price No Total 



64KRAM £68.70 -f £10 30 VAT 



32KRAM £43.43 + C6. 52 VAT 



16KRAM £26.00 + £3.90 VAT 



HRG £52.00 + £7.80 VAT 



CENTRONICS IF £34.70 + £5.20 VAT 



£79.00 



£49.95 



£29.90 



£59.80 



E39.90 



Packaging & Postage £2.00 per unit 



S|[ 



TOTAL ENC 



1 



We regret we are as yet unable to accept g 

orders or enquiries concerning the above | | 

proaucts. but we'll let you know as soon a , 

as they become available. S * 



SIGNATURE 
NAME 



DATE _ 
-AODftESS — 

.TELEPHONE 



J 



We want to be sure you are satisfied with your Memopak - so we offer a 14-clay money back Guarantee on all our products. 
Memotech Limited, 3 Collins Street, Oxford 0X4 IXL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G 
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A VAST AMOUNT of work has been done on 
mainframe computers to fmd cfTicient waj's of 
accessing parts of a collection of data in order 
to produce lists or reports that are useful to 
organisations or individuals. Data in this sense 
is a resource that is stored, manipulated and 
output from the computer for a multitude of 
tasks. 

Extending programs 

Word processors originally grew out of the 
need to write and edit source code for big 
mainframe computers. In the same way a 
microcomputer word-processing program can 
be used for other purposes than simply writing 
and printing te.xt. Word processors like 
Asimov can be extended into database systems 
by adding commands. 

Asimov will not be a true database manage- 
ment language. A database language should 
allow you to interrogate a collection of 
information in any way that you determine, 
rather than by one of a few limited routes built 
into a program. 

Information held in a computer may take 
many forms. Data is conceptualised as letters 
or numbers, truth values, references or 
program instructions; but it is in fact only a 
Stored value. A program instruction may have 
exactly the same binary value as a relative 
address or the letter 'k*. The description given 
to the stored value is an attribute of the data. A 
data attribute identifies an area of RAM and 
provides information as to how the contents of 
that RAiVl should be treated. 

Implicit attributes 

Attributes may be implicit; for example, the 
second bne of a machine-code instruction is 
an address rather than the instruction to the 
Central Processor Unit. Alternatively, the data 
attributes may be explicit and very high level, 
the information listed in figure 2 is grouped in 



ASIMOV 





John Dawson's Asimov word 
processor can offer some of 
the facilities of a database. Here 
he shows how these techniques 
could be used to classify a cellar 
of wine. 




Figure J. Traditional view of data and programs ilfus- 
trated above. Above right, database view of data and 
programs. 



a structured form and each record starts with a 
control line: 

I 

which contains a number of attributes of the 
data which follows. 

The control line may contain 15 characters 
and the instructions in the extended version of 
Asimov will allow a user to search through a 
file of records, selecting those in which the 
control line matches a selection of attributes. 



Definitions. 

File — A file is a collection of records and will 
nomially be a text in its own right. A file 
will be kept up to date by editing the text 
ui;ing Asimov. A combined text and record 
file is formed by retrieving the records first 
and then writing or appending the text. 

Record — A record is a number of fields. 
The start of each field is identified uniquely 
within the record and the fields are linked 
or related to each other. For example, 
Rhone wine is manufactured in France and 



these two pieces of information will be. 
linked in a record of a Rhone wine. Note 
however, that Rhone wine must be 
French; not all French wines are made in 
the Rhone area. 
Field — The most basic part of the whole 
collection of information. Each field is 
terminated by a carriage return character 
to speed data input for name and address 
lists. Consequently each field is one para- 
graph long. 



This pseudo-database approach means that 
sorting through the records can be done only 
be examining that line and not by looking at 
names or other pieces of information within 
the record. 

Fine French wine 

Fr in the control means that the wine comes 
from France; but suppose I want to know 
whether the colleaion contains anv Cotes du 



Figure 
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*2 Year 






"l Country 


ot Crigirv 




'•4 fir ape 
"5 Shipper 
*6 Date bought 
*7 Bottles ien 




"B Tasting 
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DATA BASE 



HANDICAPPED COMPETITION 

In Information Technology Year, Your 
Computer is sponsoring a competition to 
aid the handicapped. The competition, 
which is divided into two sections, is to 
design a device which helps disabled 
people to use a microcomputer to over- 
come their handicaps. All entrants to the 
competition must write up to 2,000 words 
describing such a device. In addition, 
entrants over the age of 18 will be 
expected to show a prototype device in 
action. More information about the com- 
petition and its rules will be found in Your 
Computer, April edition. The competition 
closes on August 31. 



Luberon, the only way to find out is to print 
all the French wines. It is possible to find the 
words Cotes du Luberon with the Find 
command in Asimov and then print the record 
from there, but that is still not a real database. 

The commands arc nevertheless a useful and 
powerful way of scoring, manipulating and 
retrieving information. 

Some word processors allow you to write an 
address list and then generate standard letters 
with personal names incorporated into the 
letter. Asimov does not include this facility 
because it was designed to help write articles 
and books. The quality of the typeface 
produced by dot-matrix printers is legible and 
acceptable for draft articles or, for clubs and 
campaigns where the primary need is to 
distribute information. 

Mailmerge facility 

In adding a mailmerge facility to Asimov it 
proved possible to provide extended instruc- 
tions that could be embedded into a text and 
edited with the normal word processor 
commands. This provided a more flexible 
system for people to use. Writers about wine 
could use extended Asimov to store informa- 
tion such as 

Name 

Country of origin (CoOl 
Region within the CoO 
Type of grape 



Red or White 

Wine shipper's name or where bought 
Date bought 
Cost 

How many bottles left 
Tasting notes (free format comments) 
There are a number of uses for this informa- 
tion. The writers may wish to access the 
tasting notes for a single wine or a class of 
wines in the course of preparing an article or 
may wish to write to a shipper enquiring 
whether such and such a wine is still available. 

They may wish to produce a catalogue of 
their stock, listing the wines according to 
various features — White Burgundy, or all the 
wines from California. 

Each of these uses requires the data 
contained within the collection to be accessed 
and printed by the computer in different ways. 

In addition to the instructions in figure 3 a 
couple of others are necessary to separate the 
text from the record file but these are trivial. 

Missing instructions 

Many instructions are missing that would be 
considered essential in a true database 
language. Boolean operators should allow you 
to carry out NOT and OR comparisons on the 
data to achieve selections such as: 
Print all the Red OR White Spanish wines 
The present control line is a permanent And 
function for example Print those records that 
are French And Red would look like 

(FR.R .) 

A proper database language would allow you 
to add columns of figures extracted from the 
file of records, to select records th?t fell within 
a range of criteria — all the wines bought 
between 1975 and 1980 — or to answer 
questions such as — How many wines did we 
buy in 1976? 

Nevertheless, the power of simple 
commands should not be disregarded and one 
crucial element in the design of any collection 
of information is safe — the data is in a form 
suitable for further analysis by more 
sophisticated procedures. Sorting a selection 
of records in a file into a particular order 
according to some attribute, the ' ame of the 
wine, for example, should be comparatively 
straightforward. I 



figure 3, 

This list of instructions will provide easy, 
flexible and powerful ways of intermixing and 
listing data and text. The characters at the 
head of each descriptive paragraph are 
arbitrary and specific to Asimov — another 
program could use entirely different codes. 
The codes should be easy to remember and 
not intrude into your normal writing. 



Search through the files and find the next 
record that matches the current control line. 

$n 

Repeat instruction which forms part of a 
Repeat White loop. The instruction has no 
effect in its own right except to mark a 
position in the text. The $ i instruction must 
be matched with a <n instruction. This pair of 
instructions causes the computer to jump to 
the character following the $n instruction 
while the End of File (EoF) flag is False. The 
EoF flag is set false at the start of the merge 
print function. The Repeat While pair can be 
used to print all the records in the file that 
match the current control line if a > instruc- 
tion is included in the loop. Repeat While 
pairs may be nested. 



Set of EoF flag to false. This instruction 
allows you to make more than one search 
through a file of records in the course of 
printing a document. For example, if you 
want to produce a list of all the Italian red 
wines in the collection the text could look like 
this: 

List of Italian Reds and French White wines 
at 18 August 1982. 
ITALIAN REDS 

(IT.R J 

$1 >A1A2A7 

<1 

FRENCH WHITE 

[FR.W ] 

$2> 1 2 7 

<2 

End of list 

When the program has completed printing the 

first selection of Italian red wines it will 

continue to print the heading for the next 

section and will then restart it's search through 

ihe file for all the French white wines. 

AX 

Print the field in the current record that 
corresponds to x. Each field may be of 
unlimited length and is terminated by a 
<Relurn> character. A record may have up 
to 62 fields — the identifier following the field 
marker is supplied automatically by ASIMOV 
when a record is typed. You may have only 
one record in the computer, comprising a 
number of standard paragraphs for flat 
leasing, for example, which are called up as 
necessary. 

Sets the control line to the characters 
inside the square brackets. A full stope is a 
"wildcard" and wilt match with any character 
so that an "empty" control line of 15 full 
stops will print all the records. 



Print the current serial number. A variable 
is set to zero at the start of a print merge 
operation and this variable is incremented 
and printed at the present position of the 
printer. This instruction is useful for number- 
ing items in a catalogue or list. 
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THE BEEB PRODUCES 
THE BEST TV 
PROGRAMMES IN THE 
WORLD . . . 

Uncle Clive produces the World's best computers 
and Jack Gibbons A.I.B. produces the best 
Banking Programs in the World . . . Anon. 

THE PERSONAL 
BANKING SYSTEM 

is available direct from J. P. Gibbons A.I.B. 
14 Avalon Road, Orpington, Kent, BR6 9AX. 
Price £9.95 inclusive. 
For Cassette and Users Manual 
{Requires 16 to 48K Ram). 
Specify whether ZX81 or Spectrum. 
Bank reconciliation module. 
Available soon £6.50. 

* * * * 

Also stocked at the Buffer Micro Shop, 
Streatham — Microware Shop, 
Leicester — John Derby, Bournemouth 
— and branches of the Computer 
Bookshop Group. 

Full after sale maintenance available. 



COMPUTER 



is your magazine — every issue 
is full of articles specially v^ritten for the 
home computer enthusiast. 

Reviews of personal computers; 
Programs; Sun/eys of software available on 
the market; New application ideas for your 
computer: Computer Club — news from your clubs: 
Calculator page: Letters; Answers to your problems 
and pages and pages of computer games and 
program listings. 



All for only 60p 
Ensure your copy 
each month, take 
out a subscription 
NOW! 



ZX SPECTRUM 
OWNERS 

UPGRADE YOUR 16K SPECTRUM 

TO A FULL 48K WITH OUR 

FULLY ASSEMBLED AND GUARANTEED 

MASSIVE 

32K RAM 

MEMORY EXPAIMSIOM 

SIMPLE TO FIT. SUPPLIED WITH FULL 
INSTRUCTIONS 

FULLY INCLUSIVE PRICE 




£39.95 



Allow 28 days delivery 



OWNERS 

Fully Assembled, Cased and Guaranteed 

MASSIVE 

16K RAM 

MEMORY EXPANSION 

PLUGS DIRECTLY INTO YOUR VIC-20 
OR MOTHERBOARD 

FULLY INCLUSIVE PRICE 

L.O%#-UO Allow 10 days delivery 




Stoneckip £(ectranic5 



Send now to: 

STONECHIP ELECTRONICS, 

UNIT 4, HOSKINS PLACE 

WATCHETTS RD, CAMBERLEY, 

SURREY. TEL: (0276) 681131 

MAKE CHEQUES OR P.O.'s PAYABLE TO: 
STONECHIP LTD. 



PLEASE SEND ME: 

insen No. 

D 16K RAM FOR VIC-20 at £39.95 each. 

D 32K RAM FOR ZX SPECTRUM at £39.95 each. 

lenciose£ 

NAME 

ADDRESS 



YC/8 
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Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 



VIC SOFTWARE 

■ I am thinking of buying a 
Vic-20 computer, and I am sick 
and tired of seeing only feeble 
Uttle 3.5K games. Please could 
you inform me of any 16K games 
available for the Vic-20. 1 especi- 
ally like the complicated but 
good Adventure and space 
games like Starfigfater which is 
available for the TRS-80. I am 
sure that other people feel the 
same as 1 do. 

Gr^ Bametf, 
Adbaston, Stafford. 

If AVAILABILITY of software is one of 
the main factors influencing your 
choice of computer, I suggest you 
look ai the software first, and pick 
up the computer from thai. The 
Vic-20, the TI 99/4A and the Atari 
400 are now very close in price, and 
all offer computer power with plug- 
in can ridges. Atari's Star Raider is 
possibly the roost impressive game 
on the market, but reviews of the 
same company's answer to Pacman 
have been far from favourable. 
Whichever machine you buy, you 
will have to accept some compromise 
— price against facilities, available 
software against case of program- 
ming. The new Dragon 32 has at 
least five cartridges already avail- 
able, and this may well be worth con- 
sidering. Software for the Spectrum 
is already available, and the quality 
of the first programs I have seen 
suggests that you may be able to 
satisfy your game-playing needs with 
a Spectrum. To repeat my first sug- 
gestion, rather than criticise a 
particular machine for not having 
the programs you want, look for the 
games you want, and then see which 
machine supports them best. 

FA CUP DRAW 

■ An idea came to me when the 
FA Cup Draw was made, i could 
do my own computerised FA 
Cup draw. I immediately set 
about this, thinking of different 
ways to accomplish it. I have an 
idea on bow to select a random 
football team, but the more I 
think about this, the longer the 
program seems to become. Also, 
after two teams have been drawn 
together, how do you ensure that 
the same two teams do not 
reappear again? 

John A Stonier, 
Wehoyn Garden City, Hertfordshire. 

It is difficult to give you specific 
advice, as I do not know how you 
have set the program up. However, 
if you base it on arrays, and the draw 
is held within an array, you could 



consider dimensioning one or more 
extra depth in the array, and store in 
this extra dimension a unique 
munber for each team. If the array 
were three-dimensional, you could 
allot the third element to RND. This 
would give a unique value to each 
team. Then, when the teams were 
drawn together these values could be 
checked. If, and only if, they were 
different they could both be made 
equal to a third value of RND. If, 
however, they already held the same 
value in this element of the array, 
the computer would know they had 
already been drawn together. 

INTRODUCTORY 
BOOKS 

■ I recently purchased a ZX-81 
to help my daughters who are 1 1 
and nine to acquire skills in 
using and understanding com- 
puters. It was not a$ easy as I 
had thought and now the com- 
puter is seldom used. I find the 
instruction book rather hard 
work. I have my first copy of 
Your Computer with SO many 
advertisements for books for 
novices such as myself, I am 
wondering if you can advise me 
at all. The choice is bewildering. 

Sue Bougard, 
Harestock, Winchester. 

This is almost as difficult a question 
to answer as "Which is the best 
computer?", and made more difficult 
for me as I have written a few of the 
books which are among the bewild- 
ering number available. I will try to 
be impartial, which is difficult in the 
circumstances. In my opinion the 
books which you should consider as 
first-timers' books include, but are 
not necessarily limited to ZX-81 
Basic Book by R Norman, The ZX-81 
Pocket-Book by Trevor Toms, and 
Getting acquainted with your ZX-81 
by Tim Hartnell. When you've 
covered the material in these books, 
you could look at The Explorer's 
Guide to the ZX-81 by Mike Lord, 
and Byteing Deeper into yvur ZX-81 
by Mark Harrison. 

LOOSE ADAPTOR 

■ When my Sinclair ZX-81 
arrived it worked perfectly for 
about two months and then the 
9V DC input plug from the 
adaptor to the computer became 
loose, and the slightest jog 
cleared the screen. I took it back, 
and received a replacement. 
Since then it has become loose a 
further three times. The 
problem is that the only thing 
that holds the adaptor plug in 
place is a strip of metal with a 



bump in it. This is gradually 
pushed down, and causes the 
problem. I was wondering if any 
other Sinclair ZX-81 owners 
have had this trouble, and if so, 
if there is anything that can be 
done to stop this happening? 

P Bradbery, 

Wesikingsdozvn, 

Near Set^enoaks, Kent. 

Firstly, rr is a very simple matter to 
replace the socket. Any electrician 
can do it for you. Once you have it 
replaced, do not continue to pull the 
plug in and out. I suggest that is the 
source of your trouble. Disconnca, 
or just turn off, the power unit at the 
wall, and do not touch the socket on 
the ZX-81 . It seems to me you must 
be in the habit of pulling the plug 
out every time you fmish using the 
computer, and this is a certain way 
of eventually ensuring it will work 
itself loose. So, in brief, find an 
electrician to replace it with the best 
socket he has, and then once you 
have the unit working, do not pull 
the plug out again. 

ATARI OWNER 

■ Is there no-one out there in 
microland who has an Atari? As 
it is totally Your Computer's 
fault that I am now a pauper, I 
think you should help me. I 
knew nothing about computers 
until I foolishly bought a copy of 
your magazine. Then I was 
hooked. One question: can I use 
a cassette recorder with my 
micro other than the Atari one, 
or is it dedicated to the output, 
like the Vic-20 one? 

Hotoard G Angei, 
Harrogate, North Yorkshire. 

You ARE NOT the only Atari owner. I 
have one, and so do tens of 
thousands of other people in the 
country. And now that the price of 
the 400 has dropped, there arc 
certain to be more and more owners 
as time goes on. Yes, you do need to 
use the Atari cassette recorder, 
which is designed specifically and 
solely for the Atari computer. 
Although this is a disadvantage in 
terms of the cost, it is considered 
worthwhile by many because the 
load/save reliability of dedicated 
cassette machines tends to be higher 
than those which accept just any 
standard domestic recorder. My 
Atari recorder, for example, is con- 
siderably more reliable than my 
ZX-81 /domestic recorder hook-up. 

RANDOM MOVE 

■ I own a 16K ZX-81 and I am 
writing two programs that 
involve the random movement 
of two characters around a 
maze. What I cannot work out is 
how to change the direction of 
the character at random when it 
comes to either a three- or four- 
node junction. I was wondering 
whether you could help me? 

Nick Flint, 
Salisbury, Wiltshire. 



Assuming your moving object is at 
locations Y,X. To move up, as you 
know, you subtract one from Y; 
adding one to Y to move down. Sub- 
tract one from the X value, and the 
object moves to the left, add one and 
it moves to the right. There are, in 
effect, four choices, and a few lines 
of code can be written to choose one 
of the four, and then make the 
necessary alterations in the value of 
Y and X. Try this routine, and then 
see if you can adapt it for your own 
program. The vital lines are 40, 50 
and 60. It can easily be adapted for 
three directions. 

5 REM MAZE DECISIONS 
10 LETX=10 
20 LET Y=10 

25 LETA = X 

26 LET B - Y 

30 PRINT AT Y,X;"B' 

40 LETK = INT(RND-^4) 

50 LETY = Y-(K«0) + (K=»1) 

60 LrrX-XHK-2) -»■ (K-31 

70 PRINT AT B.A;"-" 

80 GOTO 25 

ALIEN EXPLODES 

■ I have a ZX Spectrum on 
which I am expanding my 
progranuning knowledge. My 
problem is trying to fire a 
missile from a base, and if it hits 
an alien, making that alien 
explode. I have heard this is 
something to do with graph co- 
ordinates, but on trying to apply 
this to a program, I have had no 
success. 

Jason Hodges, 
Brentwood, Essex. 

You HAVE NOT said exactly what 
your problem is, but I guess you 
want to know how the missile knows 
it has hit an alien. You can use the 
ATTR function which can tell when 
the missile is just about to run into a 
charaaer cell which contains an 
alien, ATTR, which is used in the 
form ATTR(Y,X), where the Y is 
the coordinate down the screen, and 
the X is the co-ordinate across it. 
You are printing the missile with Y 
and X as 

PRINT AT Y.X; 

You need to write a few lines to 
check the attributes of the square 
Y,X before the missile is printed 
there. The number actually pro- 
duced by ATTR depends on 
whether the character is flashing or 
not, whether it is bright or not, and 
the colours of the Ink and Paper at 
that position. Because ATTR 
seems to me to be a little unpredict- 
able in practice, it seems best to set 
up a routine to print out the results 
of ATTR before you finally decide 
what vahie you wish to test for. The 
absence of a value produced when 
the missile moves over a blank back- 
ground is not recommended. Instead 
of this, test for the presence of a 
particular value. You can do this 
when writing a program by including 
a temporary line of the type 

PRINT AT 0,0;ATTR(Y,X) 
then watching what happens to this 
value when the missile is just about 
to move into a cell occupied by an 
alien. H 
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FROM THE PRICE OF A, 

16 K RAM PACK 
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Please rush me my BYG BYTE 16 k Ram Pack 

NAME 

ADDRESS YC8 

PLEASE MAKE ALL CHEQUES PAYABLE TO 

Phoenix Marketing Services 

Oaklands House, Solartron Road, Farnborough, Hants. GU14 9QU 

Tel: (0252) 514990. 
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Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 



This month l am going to stand 
down and hand the coliomn over to 
four contributors, two of whom are 
from a growing band of overseas cor- 
respondents. You may note three of 
the programs are written for the 
Casio calculators. This reflects the 
majority of the Fmgertips mail-bag 
— so Texas Instruments, Hewlett- 
Packard and Sharp users should 
wake up, and start submitting some 
of their more inspirational material. 

The program will give the distance 
from your town to any location in 
the world in miles, or kilometres if 
required, writes Andrew Shelbourne 
of Chesterfield, Derbyshire. I am a 
radio enthusiast and it is often useful 
to know how far a broadcasting 
station is from my location. It is 
written to run on the I-X-lSOp. 

You could also work out approx- 
imately how long a journey is or just 
use it out of interest. It proves to be 
much more accurate than the scales 
given on maps and atlases. The pro- 
gram must be used in conjunction 
with the index of an atlas lo find the 
exact longtitudes and latitudes. 

The calculation is based on the 
formula: 
Cos D = sin La. sin Lb + cos La. cos 

Lb. cos Lo 
Where D is the angle of area 
between two points; La is the lati- 
tude of first town; Lb is the latitude 
of second town; Lo is the difference 
in longitude between a and b. This 
formula was obtained from the Radio 
coynmunicaiion handbook, Volume 2 
page 11.23 printed by the Radio 
Society of Great Britain. The flow- 
chart in figure 1 shows how to use 
the program. A final note, if the lati- 
tude of either town is south of the 
equator, it should be negative. For 
example, Capetown is 33° 59" 
south. Therefore enter it as 33" 
59". The flowchan may seem com- 
plicated but after a few calculations 
it becomes easy and one will remem- 
ber whether a co-ordinate should be 
negative or not. 

After entering the program, put 

69.06 kin 4 

1.151 kin 5 

and your latitude in k memory 1. For 

example: 

53«999 IB^SSa kin 1 

For distance in kilometres, put 
111.2 kin 4 1.8S3km5 



Mode PI 

01 ENT 

02 - 

03 ENT 

04 - 

05 kin 3 

06 kout 1 

07 SIN 

08 X 

09 ENT 

10 kin 2 

11 SIN 

12 + 



13 kout 1 

14 COS 

15 X 

16 kout 2 

17 COS 

18 X 

19 kout 3 

20 COS 

21 = 

22 COS-1 

23 kin 6 
P2 

24 inv *999 



25 ENT 

26 ■■< 

27 kout 4 

28 - 

29 Min 

30 kou! 6 

31 inv°999 

32 ENT 

33 X 

34 kout 5 

35 - 

36 M- 

37 Mr 



Here is the old favourite game of 
mastermind, but this time for the 
PC* 1211 pocket computer, writes 
Robin .^ger of Wimbledon, London 
SW19. The idea of the game is to 
guess the computer's four-digit 
number, each of which can be the 
numbers 1 to 9. No numbers appear 
twice in the computer's code. 

The computer marks correct 
numbers in the correct place and 
correct numbers in the wTong place. 

The program uses 564 steps." 
When typing in the program do not 
type semi-colons after the line, 
numbers. 

This jackpot program for the 
Casio FX-602P was originally 
written for the FX-502P, and after 
purchasing the FX-602P, I altered it 
a little, and improved the read-out, 
writes Fred de Hccr of IJmuidcn in 
the Netherlands. 

Before entering the program 
MODE 3, invMAC, MODE 2. MODE .20 
must be executed, to put the calcul- 
ator in the correct format. For end- 



Figure 1. Select PI 


If towns are on same side of the Equator 


If one town is west and other is east 


Enter largest longtitude 

RUN 


Enter kjngtitude of your town 
RUN 


Enter smallest longtitude in negative 
form, i.e.. 5" 3° 6. 

RUN 


Enter longtitude of other town 
RUN 


Enter latitude of other town 
RUN 


Enter latitude of other town 
RUN 


Press Inv P2 


Press Inv P2 


Enter number of degrees, e.g., if 40 8* 5 is displayed, press 4 RUN 


Enter number of minutes, e.g., if 4" 8** 5 is displayed, press 8 RUN 


Distance from your town to other town is displayed in miles. 



ing an Alpha-5tatemcnt in the WRT 
mode, FST is used instead of invAl, 
which works as well. 

The words in the Alpha-state- 
ments in the program are written 
without commas for separation, as 
well as the two-digit numbers in the 
normal status. With most inverse 
button-funaions, inv is deleted on 
the program. 

In the program, several extra 
RAN# functions have been added 
to reduce the possibility of repetition 
of combinations, after you have 
played for a time. Since it iiscs 502 
steps and 22 data registers, the 
program can only be used in the 



FX-602P, and possibly in a calcul- 
ator of the 700-series. 

After inserting the program, 
followed by Mode 1, the jackpot is 
initiated with P9 — twice, if the 
credit counter equals and reads out 
the following: 
10 ■ • - 

■ 12 3"^ reel number 

credits 
PO decreases the credit counter by 
1 and starts the jackpot, displaying a 
digit for reels I, 2 and 3, followed by 

WIN; X 

if the combination is a winning one. 

The win may be collected, PO or 

EXE, or can be gambled, P4, after 

(continued on next page) 



3=IKPUT"ENTER R NUHBERC 1-1000 >%X = X«X/ 1800 

4'M«0=FOR Y«l TO 4 

5:T-147*X=T«T-INT<T)'X»T'T«INT<T*i0) 

10' IF T-0 THEN 3 

15=flCY)-T 

16= NEXT Y 

17 = IF (R«B)+<B-CH<C-D)+Cfl-C)+(B-DX>l THEN 20 

18= GOTO 4 

20'M-M+1"INPUT"ENTER YOUR GUESS ";2 

22'W-0'R»0 

23'F0RY«9T0 5STEP-i 

25'Z»Z/10=J«(Z-INT<Z))*10'Z-INT(2) 

28'R(Y)«J 

30'NEXTY 

40= FOR Y-1T04 

45=F0RQ»5T08 

30= IF fl<Q)«R<Y)LETW»W+l 

55'NEXTQ 

57= IF fi<Y>«fl<Y+4)LET R«R+1 

60'NEXTY 

85 = U«W-R 

90= IF R«4THEN200 

95'PRINT"RIGHT PLRCE-";R;" WRONG*";W 

110= GOTO 20 

200= BEEP 3=PflU8E"WELL DONE YOU GUESSED IT" 

210=FORY«1TO 3 

212 = PAUSE " ************************ " ' PAUSE " ****** EXCELLENT 

^p i^ ^^^^ fl% r^ ^p 

220=PRUSE"IT TOOK YOU "iMi" GOES" 

222=NEXTY 

225' INPUT "WANT TO PLAY AGflIN<Y/N)"iUi 

230= IF U«»"Y" THEN4 

240= END 



Robin Ager's Mastermind program. 
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»HGSKnPS. 



The matrix inverter by G Devitee. 










MODE .25 








9 MinOO MInlF 1 + / - Mln22 GSBP7 gotoO 


PO: IbK) 


MAC AC GSBP7 






tbil 


"NO INVERSE" HLT gotoO 




MROl X 1MR05 X MR09 - MR08 x 


MR06)- 


PI: 




ISMinlF 




MR02 X (MR04 x MR09 - MR07 x 


MR06) * 




Ibll 


1 M + FM + 1FM + 00 




MR03 X (MR04 x MR08 - MR07 x 


MR05) = 






ind MRF ind MinlF ind MROO ind MinF ind MRiF ind MinOO 




"DET = $"HLTx = 0goTo1 








MRF/3 ^ FRAC x = 0goto2gotol 




1 MinIO Min14 MinIS 






)bl2 






MR04 ABS MROl ABC = x=>0 goto2 


P2: 




ISMinlF 




MR07 ABS MROl ABS = x = >0 goto3 goio4 




Ibll 


GSBP3 x = goto2 goiol 


: Ibl2 


MR07 ABS - MR04 ABS «» X">0 gotoS 




Ibl2 


6M + F 




MinF 3 MinOO GSBPl 






Ibl3 


GSBP3 X = goto4 goto3 




MinIO Min14 1 Minll Min13 goto4 






lb(4 




Ibi3 


MinF 6 MinOO GSBPl 

MinIO Min18 1 Min12 Mtn16 




P3; 




1 M+1FM + F 

MROO X ind MRF = ind MinlF 


Ibl4 


MR04/MR01 - MinOO 








MR/3 - FRAC 




MinF GSBP2 3 +/- MinOO GSBP6 




P4: 




6M + 00 


' 


MR07/MR01 - MinOO 






Ibll 


1 M + F ind MRF + /- + 6SBP8 




MinF GSBP2 MinOO GSBP6 








MRF/3 - FRAC x -^ goto2 goiol 




MR08 ABS - MR06 ABS = x =>0 goto5 goto6 




tbl2 




Ibt5 


3 MinF 6 MinOO GSBPl 
12 MinF 15 Mi'nOO GSBPl 




P5: 




1/x MinF X GSBP8 

MRF X GSBP8 MRF x GSBP8 


Ibl6 


MR02/MR05 - MinOO 




P6: 




18 MinF GSBP4 GSBP4 




3 MinF GSBP2 6 + /- MinOO GSBP6 




P7: 


ibtO 


1S2 MROO- MRIF - Min19/3 4- 4 1/x - F1X0 MinF 




MR08/MR05 = MinOO 








MR19 - 3 X MRF + 3 = Min19 MRIF 




3 MinF GS8P2 MinOO GSBP6 








"A af22 (arF. ar19)" x = gotol goto2 




MR03/MR09 = MinOO 






Ibll 


HLT ind MinOO goto3 




6 MinF GSBP2 6 + /- MinOO GSBP6 






lb(2 


PAUSE PAUSE ind MROO F1X8 HLT 




MR06/MR09 = MinOO 






Ibl3 


MROO- 9- MRIF = x = goto4 gotoO 




6 MinF GSBP2 3 + /- MinOO GSBP6 






Ibt4 






9 MinOO MROl GSBP5 MR05 6SBP5 MR09 GSBP5 


P8: 




ISZ ind MROO ^ ind MinOO 



(continued from previous page) 
which the combination win can be 
doubled or nothing. 

If there is no winning combination 
in the display', each reel can be held 
with PI, P2 or P3. The hold can be 
cancelled with P4. Reels cannot be 
held with a winning combination or 
twice in succession. 
Combination VWn Combination 



9-9-9 
9-9-8 
8-8-8 
7-7-7 
7-7-8 
6-6-6 
6-68 
5-5-5 
5-5^8 
4-4-4 
44-8 



50 
50 
24 
20 
20 
18 
18 
18 
18 
14 
14 



333 
338 
2-2-2 
2-2-8 
1-1-1 
1-1-8 
0-0-0 
0-0-8 
-0-0 
- -0 



Win 

14 

14 

10 

10 

10 

10 

8 

8 

4 

2 



9-9-9 is the jackpot and adds 50 credits 

and another 50 which can be gambled. 

PO Staa/collect win 

PI Hold reel l 

P2 Hold reel 2 

P3 Hold reel 3 

P4 Gamble win /cancel hold 

P9 Initiate /reset credit counter 

This program runs on the Casio 
FX-602P and invcns a threc-by- 
three matrix using the Gauss-Jordan 
method, writes G Dcvilce, Voorburg 
also in the Netherlands. 

The user enters 

AOd.D- A0<3.3i 
to evaluate the determinant and the 
in%'crse matrix. When the determin- 
ant equals then 

"NO INVERSE" 
is displayed. AX'Tien the determinant 
does not equal 0, then an inverse is 
possible and 

A-1 (1.1) A 1 (3.31 
is displayed. The total number of 
steps used is 444. 

Finally, another brain teaser. 

Let g(n) = n-t-2 (n~5l 
and 

Can you write a program which will 
find the roots of 

Hn) = 1~2enp [^^ J 

from first principles. H 



Fred de Heer's jackpot game. 
P0 



PI 
P2 
P3 
P4 



P5 



Pe 

P7 

P8 
P9 



invfll, ;, FST. MR04.. X=0. GOTO0. GOTO?. LBL0. MRSS. X=0, GGT09. 
-, 1. =, Mines, GSBP5, 9. Min64, 3, MinSS, LBLl, GSBP5, RflH#.. 
RflN#. Xy, 1, 1,X *♦ V, -f. RflHtt.. -, X=0. GOTOl, -, i, =, INT.. IND, 
Min00. -, riR12, =, X^e, GOTOl. NRQS. X^. G0TO2,ff , MinF.. MR07 
MinlF, X =Fj GOT03, Minwl, LBL3, MR08. M+IF, X=F, GOT04, Min02, 
LBL4, NR09, M+iF, X=F. G0T02, Nin03, LBL2, DSZ, GOTOl, GSBP5, 
MR06, X*0, G0T05, MRIF, ~, 3, =, X=F.. G0T05, S, Mir.06, MRF, 
Min09, Mines, MIn07, G0T06, LBL5, 1, M-06, LBL6, MR03, MinF, 
MR02, X=F, GSBP6, MR04, X=0, GSBP7, MR04, X=0.. GSBP7, MR04, 
X=0, GOTO?, inufll, WIN-, s»ace, #, FST, HLT, LBL?, GSBPS, LBL3 

invRl, ;, FST, riR06, X=0, GOTOl, inuRi, HOLD, •*, 5r03, ->, 
ar02, *, ar01, FST, MR03, Min09, RRNtt, M-06, LBLl, GSBP5 

inufll, ,, FST, MR06, X=0, GOTOl, invfll, HOLD, sic-avce, 3r03.. -, 
ar02, -», aj-01, FST, NR02, Min08.- RRH#, RFIN#, M-Se, LBLl, GSBPS 

invfll , ;, FST, MR0b, X=0, GOTOl, invfil, HOLD, space, <?rw3, -, 
ar02, *, dr01, FST, MR01, MinS?.. RfiN#, M-QS, LBLl, GSBPS 

invfll, .;, FST, NR04, X=0.. GOTOO, 0, MINF, invRl, Gamble^, 
s»ace, a^-04, FST, RflHtt, RRNtt, x, 35, =, INT, Mir.00, LBL4, MRF, 
X!, invRi, N, FST, 2, M-frF, DSZ, G0T05, LBL8, O, invRl, ,, 
othinti, FST, GOTOS, LBL5, MRF, X!, 1, M-^F, in^Rl, E, FST, 
DSZ, G0T06, 1, inufll, , .. ven, FST, G0T09, LBL6, MRF, X!, 1, 
M+F, invfii, N ., FST, DSZ, GOTO?, G0T08, LBL?, MRF, X!, 1, 
M+F, invfll, D, FST, DSZ, G0T04, 2, in^^Rl, ;, ouble, FST, LBL9 
X, MR04, =, Min04, X=0. GOTOl, G0T02, LBLl, 1, M-04, G0T02, 
LBL0, MR06, X =0, G0T02, invfii, arOS, 5P-3Jce, I, Cancel, FST, 
•?.. Minwy, MintfS, MinS?, LBL2, GSBPS 

IND, GOTOO, LBL2, invfll, ar05, space, I, si^cice, sr03, -, sio>3jce, 

-, 5K>a>::e, FST. G0TO9, LBLl, invRl, 3r05, space, I, space, 
5.r03, -, ar02, -, SRace, FST, G0T09, LBL0, RflH#, invRl, arOS, 
space, I, space, ar03, -, ar^02, -, srOl. FST, G0T09, LBLS, 
invRl, ar05, space, I, spac^e, space, -, space,-, space, FST, 
LBL9 

MR01, X=F, GOTOl, -, S, =, X=0, G0T04, LBLl, -, 9, =, X=0, 
G0T03, G0T02, LBLS, 58, M+05, invfii, .TflCKPOT, space, #, FST, 
PRUSE, LBL2, MRU, M+F, IND, MRF, Min04, LBL4 

MR01, X=0, GOTOl, 0, G0T02, LBLl, MR02, X=0, G0T03, 2, GOT02, 
LEL3, 4, LBL2, Min04 

MR04, X=0, GOTOl, Xi0, G0T02, GOT03, LBL2, invRl, CoUecf, 
space, #, FST, M + 65, LEL3.. 0, Min06, Min04, LBLl, GSBPS 

MR05, X=0, GOTOl, 0. Min05, G0T02, LBLl, i, Min09, MinQS, 
Min0?, 30, Minis, 24, MinlS, RHDl, Mini?, 15, Minlg. MmlS, 14, 
Ninl4, Min 13, RNDl, Minl2, Mmll, MinQS, LBL2, invRl, ar05, 
space, ♦-, Credit, FST, S, Minl0, fiC, MinOS, 3, Min00, GSBPS 
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ATOM & BBC 



^^^ 



Vt^^^^' 



COM 



FIfiST mil £S0 CASE 



Your Time Capsule has materialized 

Can you solve the myst&ry 
Hidden within the game are the answers to the o 



we; fhe only wayjp escibe is to find a fuel source to recharge 
SATELLITE'^V 



eneraw qeteV ^ \ 

RrtttfeVtrEATH SATELLITE" or will you fail? 



ATOM 



CYLON ATTACK 

A FAST MOVING 3D SPACE BATTLE 
As you sit in your starfighter looking out into the 
void of space remember the CYLON race qr^ly 
want Mankind for food!! You gianc^ 
long range scanner, the CYLQfcWW^ 
Quickly you select aiaig^fSn^jarl 
to defend EartlT,j»-tflCiiMU! 

5K Text.fiK-8T|QhMptY% *^'' )?rice£4.95 

Sving all action game tha\ requires 
^M %rj) ^j^Kk Reaction ! You must shoot the suoermines 
^Qp^mir killer tank before t|;^V|tl|m fuse runs ou\, or risk 
being destroyed when 4jneftexptoae!!! 
SCORE/HI S{fpf(^ ^ FUEL/AMMO COlUITEfiS - 

LsouND ** <-rt^^ 

}K Text 1 /2K Graphics ti3^ Price ^4.95 

irSSiLE COMMAWpkJVvQfef moving version of\the 
popular arcad€k^\i|fcrTou have three bases t^wDVA/hicn to 
firW youtOI^^CTtce missiles, protectingj^o*\^M#Snd baW 
froVi the missies and aircraft a*radl$)5*you!! 
SC4RE/HI SCORE/MU^tpfcPLEVELS/SOUND 
5K T^xt 6K Qtaoy^* _ ^ Price £4.98 

POLARIS Vwr submarine is on 
convoV. By using skill, cyo«i 
the escorting warshi 
with ycV" mission? 
5K Test 8K Graphics 

ATOIVIIQCUBE Our versl 
A 3D frorrt and re^w^j^f 
resolution coiouCgr^hics 
solve. THiaiS NOT 





ith this program entry is free to buyers of 



BBC 



an enemy) 
egy can you avoid 
erous shallows to signed 

J0Wi%-EW«TKCUBE. 
e cuJj^-i^Sisplayed in high 
and ready for you to 
TO CUBE SOLVING BUT A 
PUZZLE WJ^lp*-YTJU HAVE TO SOLVE!!! If you think 
RUBIK is easy try our challenge!! 
•LOOKS GREAT IN MONOCHROME AS WELL! 
5K Text 6K Graphics 'FP ROM Price £4.95 



TilnHHHIr************ 






n & F SOFTIUHRE t 



'¥-^-¥^'¥'-¥'^¥'¥-^¥"¥^¥¥¥-¥'¥¥ 



Two popular games from our Atom range 
converted and enhanced to run on the BBC MICRO. 
BBC MODEL'S' ONLY 



EARLY WARNING 

Destroy the attacking waves of ICBMs using a radar 
tracking system and intercept missies. 48 Levels — Each 
one harder than the last BBC MODEL A, B £6.00 

POLECAT 

Find your way through the warren onto the surface and 
return to your burrow with winter supplies. Easy!!! — 
BEWARE THE POLECATS £6.00 



BBC MODEL 'B' ONLY 

ROADRUNNER 

The opposition will stop at nothing to get you. In this 
arcade style car chase: dodge through the Sunday traffic, 
weave to avoid their fire as the black cars try to shoot you 
off the road! Beware the hells angels who assist them! 
Can your survive! 



Introductory offer £6.00. 

We pay 25% Royalties for good Atom and BBC programs 



Orders to; 

A a F SOFTWARE (Dept. AC1), 

10 Wilpshire Ave., Longsight, Manchester M12 5TL 

Access/ Visa orders on (061) 320 5482. 

All prices as stated, no hidden extras. 

Send sae for catalogue. 
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Software File gives you the opportunity to have your programs, ideas 
or discoveries published. We will accept contributions for any 
personal computer and will group programs for like machines 
together in the file. Please double-check your listings before sending 
them, and specify the memory they require. Mark your letter clearly 
for Your Computer. We will pay £6 for each contribution published. 

Dungeons 

J Chalmers, 
East Grinstead, 
West Sussex, 

Much has been written about the speed and 
memory efficiency of ZX-81 machine code, 
although not many, long, solid machine-code 
programs have been published. Dungeons sets 
out to remedy this situation by providing an 
easily expandable, relatively lengthy maze 
game. The program occupies less than 2K, but 
more than IK of RAM, and is expandable to 
occupy much more if you so wish. 

It produces a maze of rooms, each with up to 
four doors. There are a total of 100 rooms on a 
10-by-lO grid, and the player must decide 
which room to move to, by selecting either up, 
down, left, or right. He can only move in this 
direction, however, if there is a door. The aim 
is to reach what is known as the Zero Room — 
the top left-hand room on the square grid. 

The program is constructed using program 
modules, each module performing a specific 
task and being called when needed by a 
command routine. Using this modular 
approach cases program design, and allows for 
unlimited expansion possibilities. The various 
modules must perform the following tasks: 
■ Construct the maze 



■ Display to the player, a plan view of the room 
he is in 

■ Perform the player's commands, up, down, 
etc. 

■ Keep a score 

In the maze program, only the lower nybble 
of each byte within the maze area is used. This 
nybble describes the room; how many doors it 
has and where they arc, in the format shown 
by figure 1, where a 1 represents a wall, and a 
represents a door. If the nybble were to have 
the value 7, or 01 1 1 binary, for example, this 
would indicate a wall in every direaion except 
up, where there is a door. 



Figure 1. 


Byte 

1 












7 


6 5 


4 


3 


2 


1 











% 


1 


% 


3" 





Using this system of coding a maze can be 
set up simply by allocating each byte in the 
area of memory reserved for the maze, with a 
number between and 1 5 — to F. If these 
values arc allocated randomly, a random 
arrangement of rooms can be constructed. 

When the program is run, first the maze is 
set up. The random values for each room are 
chosen. As there is no easy way of producing 
random numbers in machine code, this is done 
using the Basic RND function. The values 



obtained are Poked into RA.M between 16514 
and 16614, the area reserved for the maze. 

When all the values have been stored, the 
program jumps into machine code. The first 
routine to be executed is called "perimeter", 
and makes sure that a wall exists all around the 
maze so that the player keeps within its con- 
fines. 

The second routine is called "legalise", and 
is the real maze producer. Its job is to look at 
each room in turn, and make sure that if a 
player goes, say, through a door on the right, 
he comes into the next room through a door on 
the left. When this routine has been completed, 
the maze is set up and ready to be wandered 
through. 

The next routine to consider is the "print- 
room" routine which prints a plan view of the 
room which the player is in. The variable 
which holds the address of the player's 
position, is the system variable Seed at 4032. 
The room that the player starts in is chosen 
randomly by line 80 of the Basic program, 
which uses Rand to store the selcacd address 
in Seed. The data needed to print the walls 
and doors which make up a room, is stored 
between 4151 and 41AE. 

The print-room routine decides which 
strings it should print by looking at the byte 
specified by Seed, and testing it using the bit 
instructions. It then calls a subroutine called 
"print data", which picks up each item of data 
from the chosen string, and prints it using the 
RST 10 instruction. A string is terminated by 
•he presence of a IB character. 

Now that a plan of the room has been dis- 
played, the next thing to do is print the scores. 
(continued on next page) 
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CS 


Rc^ 2 










»3 


CB 


C6 




S»< e,<hl> 


S*x riQh't iHtlls 








07 


R»* 10 












19 






ftdd Kl,d» 










23 




Inc hi 












le 


FS 




DJna us 










18 F8 




tr nil 












ee 


lafi 




Ld b.iffl 


^ 


S6841 


<41C9> 


• 12 


CD BB 02 




C*U 02 68 




C*ll 


k^yscan 






21 


oc 


40 


Ld hU40OC 










3e FF 




Ld *,FF 










•4 


CB 
23 


0€ 




S»t 2,<hl> 
Irtc hi 


S»'t bot-Com uiAlls 


'GET 


<EY' 




eo 

20 F8 




CP 1 

Jr n= •12 




W»at 


■for Uvy r* l»u» 


I66S7 <4lll> 




10 


FS 
64 




Djnz •4 
Ld b.64 








• 13 


CO BB 02 
44 




Cat I I 0288 




CfilX 


l<«y*c»n 




Ld k»,h 






21 


82 


-(0 


Ld h 1,4082 


Flr-s* rood 








40 




Ld c.Ol 








'LE0«LI2E' 


•9 


CB 
CC 

ce 


46 

2F 
4E 


41 


e>t 0,<hl> 
CM I 2 412F 

e»-t i,chi) 


Dcor on ri«ht? 
Poor on l**t'' 








SI 
14 

28 F7 




Ld d,c 
Inc d 

Jr z »13 












cc 
cs 


37 
56 


41 


C*ll = 4137 
ei-t 2,<hl> 


Door do«r)? 








CD BO 07 




C*ll 0760 




CfU 
LOMI 


* with hoy 


7E 




Ld *,<hr> 






cc 


3J= 


41 


C»n I 413F 










C9 




R*t 












ce 


se 




8lt'3,<:hl> 


Door Kiiff 


1£8«3 


<410F> 




2A 32 40 




Ld nl,C4032> 










cc 


47 


41 


C«ll z 4147 










E5 




Pu»h hi 












23 






Ine hi 


N»xt rooari 








CS 5E 




6lt 3,i;hl> 




Uf> 








10 


E9 




Djns o? 




'PRINT ROOM' 




21 51 41 




Ld hi, 4151 




Poor d*t* 1 






C9 






R«'t 










28 03 




Jf 2 •14 




jumt> 


»♦ no <(o-M- 1 






to 

11 






NOP 










21 5C 41 




Ld hl,4lSC 




M»ll d»-t» 1 






ei 


00 


Ld d^.OOOl 








• 14 


E5 




Pust^ hi 












19 

ce 

18 


3E 

le 




Hdd Kl,d» 
R»» l,<hl.> 
Jr »10 










Ol oe 01 
CD F5 OS 

El 




Ld tot, 0100 
C»ll 03FS 




Print 


'»t 




Poi> hi 






11 


FF 


FF 


Ld d»,FFFF 










CD CI 41. 




C*ll 41C1 




Print 


d*t» 






19 






Add hi,d« 










El 




Pop hi 












ce 


86 




R»x e,<hl> 










ES 




Push hi 












18 


ee 




Jr tio 










08 56 




Bi-t 2,<hl> 




Ooatm 








11 


Ofl 


M 


Ld d*.0O<3A 










21 67 41 




Ld h 1,4167 




Door d*tft I 






19 






Add H\,d* 










28 03 




Jr z •15 




Jump 


!•* no door 1 






CB 


9E 




Hex 3,<hl> 










21 72 41 




Ld h 1,4172 




Ufttl d*t» I 






18 


Ot> 




Jr»10 








• 15 


E5 




Pu«h hi 












|1 


F6 


FF 


Ld d*,FFFe. 










01 00 OA 




Ld be OflOO 












19 






Add l-.l,d» 










CD F3 08 




c*ii esFS 




Print 


»X 






ce 


9* 




R*s 2.<K1> 










El 




Poi» hi 










«ie 


eo 

C9 


52 




>COR n 

Sl4> c hl,d» 










CD CI 41 

ei 

E5 




C»ll 41C1 
Po(» hi 

Py«h hi 




Print 


dKt* 


16721 <415l> 




07 e3 03 e4 ee ee d7 ea 


03 84 IB '.OfHf'.' 








CB 46 




Bi-t 0.<hl> 




Rltiht 




15732 <415C> 




07 63 03 03 03 03 03 03 


©3 84 IB •Dpi- 












f listing continued on next page) 1 
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SWrmKE FIUE. 



(continued from previous page) 

This is done by calling the print-scores routine 
at 424E. Data for this routine is stored between 
41AF and 4 ICO, while the actual scores are 
stored in system variables; Spare 1 at 4021 is 
the number of moves made; Sparc 2 a at 407B 
is the bombs left, and Sparc 2 b at 407C is the 
tries made. The actual mechanics of printing 
the scores involve first loading the b register 
with 00, and then loading the c register with 
the actual score. When this has been done, the 
be register pair contains the score, and a call is 
made to a ROM subroutine which conveniently 
prints the contents of this register pair as a 
decimal. 

A player can move up, down, to the left, or 
to the right, using the arrowed cursor keys, 
5, 6, 7, and 8, providing there is a door to 
move through. If there is no door, he has the 
option of using force and can blow a hole into 
a wall using a bomb. He does iliis by first 
pressing the A key and then the arrow key 
indicating the direction of blast required. 

Only four bombs are available, and the 
number remaining is printed as part of the 
score. If a player thinks he is in the Zero 
Room, he can press the New line key and have 
a try. If he is correct, a message will appear 
indicating such, otherwise the game continues 
and the tries score is incremented. 

The perform-keypress module starts at 
location 4297, and is the longest routine of 
them all. Its job is to determine which key has 
been pressed, and act on it. Its operation is 
straightforward in that the accumulator is 



loaded with the value of the key which has 
been pressed, or if no key has been pressed, it 
waits for one, and the program works its way 
through the various commands available until 
it finds the one which matches the key press; it 
then executes the command and returns to the 
command subroutine. If it cannot fmd a 
command which matches the key press, a 
jump is made back to 4297, and the routine 
waits for another keypress before trying again. 

The command subroutine calls all the pro- 
gram modules in sequence and increments the 
moves made counter. By having this routine at 
the end of the program, it can be seen that the 
game can be easily expanded by adding a few 
subroutines of your own. Using the upper 
nybblc of each maze element, it would be 
possible, for example, to put various items of 
treasure, or terrible beasties, into various 
rooms and thus create an Adventure-style 
game. 

To add your own subroutines, place them in 
the space indicated on the listing and move the 
command routine to a position in RAM above 
them. The call instructions for these routines 
are placed in the space indicated on the listing 
within the command routine. When adding 
calls in this manner, make sure that the jump 
relative byte is correctly adjusted so that it still 
jumps to the second call instruction, indicated 
by the label #31. 

To add commands is just as easy and is 
achieved by changing the instruction at # 32 
to 20 XX 00 where XX is the number of bytes 
needed to jump forward to reach the beginning 



of your new command test. When your test is 
finished you must either perform a return or a 
jump instruction. If the key test proved 
positive, i.e., the player pressed the key you 
were checking for, and you therefore perform 
the required function, a return should be used 
to get back to the command routine. 

If, however, the key test proved negative, 
you should use a jump instruction to return to 
4297. If you are unsure of how to add a com- 
mand, I suggest that you study the commands 
which the program already uses such as up, 
bomb, or try, and follow a similar pattern of 
construction. 

Before loading the program into memory, 
you must make room for it by setting up a 
Rem statement containing 680 letter Es. To 
relieve boredom and frustration from this 
tedious task, I would recommend that it is 
done while the computer is in fast mode. 
When the Rem statement is complete, enter 
the hex loader program and Run it. 

In response to the prompt, enter the hex 
digits given in the listing, two characters at a 
time, for example 06 FF DO OC and so on, 
and follow each pair with a press of Newljne. 
When complete, enter the Basic part of Dun- 
geons which will overwrite the hex loader, and 
save the whole thing. When saved, be brave 
and Run it. 

When you have the program working pro- 
perly, here arc a few tips on play: avoid using 
too many bombs, you may need them to break 
into the zero room; if a bomb does not destroy 
a wall, the wall must be one of the outer ones. 



(listing continued from previous page} 








•U' 




Id < . , 




21 90 


41 


Ld hl,419D 


Door "^ifc"t* 






Hh 




Ivor i^ 




28 63 




Jr = »1S 


Jump it no doer 






OV 




Ks.t lo 




21 Rb 


41 


Ld hl,41fi6 


W»l! d»t» 






Cl> •*"?> 


'>M 


C»l,l .tfiiso 




• 16 ES 




Push hi 








-**^- 




««t 




ei 00 


es 


Ld bc,«>2e0 




l.tl-Ui •4. 


iyo • 


L t-t • . 


4^- 


c»ii Aii>r 


L-ttl I *r#rt'or in 


CO FS 


ee 


C»U ««F3 


Pfinr Kt 






.;-2 i..' 


40 


Ld •4032>.l»l 


h9-,rfirt»g' 


El 




Pop t\ 1 








u? 




f«r* 


Rat to cwd 


7E 




Ld 'a,<hl) 


Print right hand 


'Ft««Kl>KM 


KPf^Fi.-i' 


CO CP 


41 


Call 41t.f 




FE IB 




Cp 18 


wsill or door d9ct* 






Ol HH 


Ot> 


Ld »>c,O0eR 




23 »F 




Jf = #17 

Ld b;:^ 








^fi J2 


4(7 


Ld hi, 1:4*32.^ 




06 09 










n. 21 




Cr- 21 




«18 RF 




Xor * 








-.■«i 06 




Jr ns »2e 




or 




Rs« 10 








CB 4E 




Em l.shl^ 


«ov» Wft 


lO PC 




Oj ns aid 








20 02 




h XYJ. •^'<> 




7E 




Ld »,<hl> 








2i, 




Doc 111 




07 




Rst le 








C9 




f")-i 




3E 7€ 




Ld a, 76 






D^O 


F6 <:2 




l.f> *2 




07 




Rx* 10 








JM 06 




ii i>= tm 




23 




Inc hi 








ce 5t 




Bit 2. -hi" 


MtA,'* down 


C3 23 


42 


J|o 4223 








.i-^ w..: 




U tt-i. •2] 




HI? ei 




Poi» hi 








iis» 




Hdci h l,l>c 




ce 46 




Sit i,<hl> 








C9 




P»t 




21 70 


4i 


\.<i hil,4170 


Door d*it» 




•-iii 


KL ^S 




Cp 2.* 




zie e3 




Jr- z WIS! 


Jugik>» !■* n© door 






20 V/ 

i:b 5E 




it~ ns tlii 
6it ;*,'hl> 


Mov* urs 


21 so 


41 


Ld h 1,4180 


Ukll d«.^* 






irw 03 




Sr nz l»22 




• 13 E5 




Pu»h hi 








ED 42 




$^4b c hi, fee 




ei ee 


@2 


Ld bc,i32ed 








ri 




C>> 24 




CO F5 


dS 


C*ll eSFS 






•22 


FE 24 






Ei 




Poio hi 








^O 06 




Jr nz mZ3 




CO CI 
16974 <-42.rt ' 01 iSo 


41 


C«ll 41C1 
ft*t 








CB 46 
20 02 




ett iJ.'hO 
Jr ns 1123 


l1ov,«' ri'jht 


CD F■^ 


i^ 


C > I I OSlJF 


Print »t 






2ci 




ItK. l-i 1 




'PRINT SCORES- 21 W 


^1 


Ld h\,4tlFIF 


t>*t» 






tS" 




R«t 




CD CI 


-»J 


C^ll 41C1 


Prin* «*rir»» 




•is 


FE 2e 




Lr ^. 




*» ©It) 




LU b,V& 








20 ^4 




Jr rii »^A 




3*1 21 


4W 


Ld «, 141*21 > 


I10U*£ MWWiC 






3H /B 


4M 


Ld •l.<4Ci7E!> 


Droi» bo<tl> 


•»H 




Ld c.A 








Ffc- 'JO 




Cp e« 


* 


AF 




;<or » 








ca 




R»t z 




07 




Rs* 16 


Pi in* «P9C« 






30 




tl<~-- » 




CD 98 


cw 


C» 1 1 0Kl9« 


Print icor* »« » 
■•l^c > »*• I 






32 .'B 
CD L9 


4(1 
41 


Ld <4»7e>.» 
L*ll 41CSI 






Ld »,7i 


a/ 




Rs+ IW 


tWui linv 






^H i^ 


40 


Ld hl,(4u32^ 




07 




Pjl 10 


Dc-io lirt« 






FE 21 




Cr> 21 




21 ev 


41 


Lrt t. t,4Ifc:5 


o*t* 






*-•« »*4 




Ji tis. ttzr.. 




CO Ul 


4J 


c»n 4 1 CI 


Print dat* 






Lt* lit 




R*-T l,\hl> 




0« ou 




Ld b.etl 








m (>t- 




Jr •26 




sw 7b 


4« 


Ld »,<4e7e> 


Bombs l«-+t 




•25 


FE ZZ 




CP 22 




4r 




Ld c* 








Za 134 




Jr nz azr 




AF 




y.01- * 








ce 9e 




Res 2.<hl> 




07 




fr-t 113 






»i:6 


M! >:* 




Jr ttZe 




cti 93 


«IH 


CM I <3»S>9 






92 r 


FE 2i 




Cp 23 




■A V6 




Ld »,;'6 








J.U U4 




Jr uz •.;■.•< 




It,- 




Ksi li> 








CB i* 




R** S.^hl." 




W 




Rirr. le 






• 2U 


l» 06 




Jr #36 




.M 88 


41 


Ld hi, 4 IBS 


t»»»«. 




• 2£> 


Ft iA 




Cl» jiA 




CD C 1 


4t 


i:»i I 4ii;i 


Pr >>.< 






.iW UE 




Jv r.= 




Ob W 




Ld |.,wt' 








Cb »J6 




P.«s i),>:hl^ 




jfl rc 


•t« 


!.d :>.>'t&/C> 


Tr»*s !r»Jt 




111 


F«-. 




y^.t-f, h 1 
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soFrma^FUX. 



CU to 40 
Et 



mzA hi. 



£V 
34 
tl 

BO 

c« 

Ci 

CI 



c ■*« 



C» I t 4U£t' 
Pei» hi 

Cp .•«• 

Jr» rii,4*ri'i' 

Pveti (<l 

Ld hl,4«7C 

Inc<hl> 

fo»> hi 

Ld •,»:: 

CP \ 
R** nr 
L<t >.4t» 
Ci» h 
R»* r>2 
Pop be 
Pop kx. 
Rot 



' Irv' 



;.;.• ■ 431. »■» 
•COMMHNU Kuuriuf 



CO ce 4t' c»ii 4ise6 vP«Mw»t»i'> 

i:0 DF 41 C9\\ 410K (frlnt r«oi».' 

CD 4E 4£ Ukll 4J4E <Pr-jnt s£or«s> 

H*r* xciu ♦tW th» i:>llx -to vo*j»- own routin«» 
CO 90 42 C»ll 4290 <K»yiM-^»»> 

21 21 4e Ld h 1,4421 

JA IrVi \Hl^ 

la Fi Ji~ BSi 

HEX LOADER PROGRflM 
1 REM EEEEEEEEEEEEEEE EIC 

5 FfiST 

10 POKEiesie,© 

20 LETX=i6614 

30 INPUTf=l$ 

40 POKEX, 16*CCiDEfl*+C0DEfl*<2>-476 

50 SCROLL 



CU PRlHTX^ft* 

70 LETX=X+1 

80 IFX=17192THENST0P 

90 GOT 030 
BASIC PROGRAM FOR DUHGEOHS 

5 CLS 

10 PR I NT "DUNGEONS., PLEASE WAIT WHILST THE" 

20 PRINT "MAZE IS CREATED" 

30 RAND 

40 F0RI=16514T016613 

50 POKE I ... I NT •; RND* 1 6 > 

60 NEXT I 

70 CLS 

S0 RAND 16613-INT<:RND*25> 

Sid POKE 1 64 17^0 

100 POKE 16507, 4 

110 POKE 16508,0 

120 LETI=USR1717S 

130 PR I NT AT 1,1 4; "WELL DONE" 

140 PRINTAT4., 14; "PRESS fl KEY TO" 

150 PRINTRT6-, 14;"PLAY AGAIN" 

160 I F I NKEV*<> " " THENGOTO 1 60 

170 IFINKEV:*=""THENGOTO170 

180 RUN 
To incresse' d i -f -f i cu l-ty , change 
line 50 to read: POKE I , INTc:RND*6> + 10 



Word processor 

Nigel Langley, , 

Weeping Cross, 

Stafford. ! 

The program is a word processor written 
entirely in BBC Basic for the model B or, like 
mine, a model A which you have upgraded 
yourself, to include the printer interface and 
the extra 16K of DRAM. When all unneces- 
sarj- spaces arc removed the program will 
reside in less than 2K bjtcs. 

The best mode to operate a word processor 
in is mode 0, as it has 80 columns, as do many 
printers, and has 32 lines of text of which I 
have used 31 for the work area. 

However, in mode the BBC computer 
holds the video data in eight bytes per 
character and printers will only accept ASCII 
codes. To overcome this problem I have set 
aside a section of RAjM, just below the video 



RAM, and use this to store the ASCII code for 
the data on the screen. 

Full screen editing is enabled by the use of 
•fx4,2, which makes the cursor-control keys 
generate numerical values. Other editing facil- 
ities arc insertion and close-up, which 
although slow make the program a very usable 
tool. 

The hash symbol calls insertion Proc; the 
double bar calls close-up Proc; and Escape 
calls the menu Proc. 
Line 10 puts page mode on. 
Line 20 alters the interlace timing, effectively 

moving the display down by one line upon the 

next mode change. 
Lines 80 to 130 set up my parallel display memory 

and set it to &20 (spc). 
PROCopt is the default PROC as set by line 220. 

This sets up the menu. 
PROCwrite takes the code from PROCget and 

either dumps it on the screen, or moves into 

the edit modes. It is impoaant that CHR$(&7F) 



(delete) is ignored as it ruins the edit operation. 
PROCwrite also keep the parallel video memory 
updated. 

PROCprint carries out the control of the printer. 
It takes data out of the parallel video RAM one 
byte at a time and dumps it in the printer's 
buffer. 

PROCinsen and PROCclose are the procedures 
that make the word processor so versatile. 
They carry out large amounts of memory 
management in the parallel video RAM, aher 
which they transfer the results on to the 
screen. 

PROCget is my universal keyboard reading pro- 
cedure. It handles the cursor controls, 
manages the address pointer of the parallel 
video RAM and returns any other key values 
which are entered. Again this could easily be 
replaced by an assembler routine using 
OSRDCH. 

PROCsave and PROCload are standard methods 
of loading and storing sections of memory; in 
this case the parallel video memory. 



ie vtxjK 


490 


DCfPftOCOn nt 


20 «FK1«4,2S5 


see 


LOC«. f»-X,v 


a« woce 


518 


WWJ3<» 


40 PRTNT TB«K»,;B>."U0fiW>«0Ce?SCO- 


52« 


peiHT S*>C<7e>. 


se POINT T<>«<i9.i?)."iN e.B.c B«»sic" 


^38 


VW30'l*-)?2e7 


«e Pt»IHT TB6(f0.15>»"Urlt'.»-n bi Nt»»l t.«n«\»»." 


540 


pBiHT T(«e<i3,e>-Pi»iMTmci- 


TO BEM«*»e.N.C.J.L»«a.EV. r.'S-'eS. 


sse 


voui.top. i.teo 


90 H!MEW-9TOe 


see 


FOHX-HIMtrt TO U 


«« U.l??87 


570 


v»ix 


ie© FOR X-HIME'' TO u 


SO* 


vWJl.v 


J le 7x-«.3e 


S90 


►CXT X 


120 NEXT X 


£00 


P«l»ROC 


ise »(>NrHEii 


618 


ceFPWJCiTiMr*; 


i«e cts 


eso 


LOC«. *.T 


IM P*IMT TAeC tS.e><l4o>-<irroc*s»)r-ta» lln* 1* iiOe** Mlkct") 


«3» 


vOUaO'PWIHT'IMSEBTIOH aovi otr^^r^ t« liw^rtlo" Point. t>»rn »r»»« *Pfc* tir 


i«e »»««iM<F¥»<5Be> 


- 




m p«oc«*t 


64* 


PMC»«t 


:ee goto i?« 


sse 


;F »»<>t2« COTO £40 


tse £Np 


«^ 


V0030 Pfi!NT SPC<:^>.'VO«» 


2« OGFPTOC<*t 


1^70 


P«IMT-Mo« •r>t«r th« rhriM fcr lnMftl»n <ENO MtTH •>. MitSS mtf KFV. - , 


?10 UOCIX- B«.»> 


6'»« 


««-:MKir'»< leooo' 


j-s© IX EPjwi? w^Tc s?e 


«« 


VWIM 


zya ^txjsewuNT «^<?«> 


ros 


P<?INT S»C<78> 


?♦« wou3e 


rie 


vtKjao 


ZSt WtlKT TW<13.e>-I-HRIT€-2-S*»V«-3-^.0«>.*-^t«T -, 


rao 


AS--- 


W* (»»-CET» 


■rV) 


«-crr 


2?e o-evw. M 


740 


PRIMT CHP*(ft>j 


288 IF ft>4 0* (Kl GOTO 23© 


7S0 


IFO-33 OR POS-79 GOTO 780 


!>» ON « COTOSee. 3 ie. 328.330 


7«0 


fi»rt1»*CWaKl'? 


3#e pftocw>ie«<coTc 230 


770 6OT0 730 1 


3ie P«OC**v«'CCTO 238 


788 


VD».«38-10 


32© PWicie*ci-CCTO t» 


7«8 


FO«T-U TO K ST^P-l 


33» woe*" in*,. GOTO 239 


808 


*<T*i.EWW>-?T 


340 cHcmoc 


eie 


NEXT T 


9» WFWfOCwsf.* 


870 


FORT. 1 roc LENM> 


3«e vDioe'WiNT s»>c<?e> 


830 


?<x-i*T>»flsa«ii>«<n«.T,t >) 


370 VOU»'WtlNT- • Cor- ira«t-tion routlTw. : ^or- e»9»« u» rcu».lt»." 


840 


KEXTT 


380 trx4,? 


1*30 


FO«T-HI«e« TO W-1 


390 PR0C9»t 


8S0 


MINT C>«8(rT>j 


489 IF »»-t?P TtCH X-X-l 


978 


MexT T 


4i« \rfi-%V> THEK vOU3l,e.(VfX03+l)>O0T0 sW 


P80 


eMC*«oc 


4M :f fl-t7c MT04«e 


«98 


&EF»ROC»»v« 


43C IF 0.J24 PROCet.5»«'COrO 480 


9^ 


^■COSO'MINT S»C<78)'V0W30 


«e IFO-3? «>1«0Cl'««r», GOTO 49? 


918 


P«?)NT-pi?S5S OFCOfW TVIEN i»rf<*N.- 


4M «»IS1T (>•»•"»>< TX-fl 


«»ao 


VOUJl 


4«0 !F POS-79 (!ttO VPOS-30 GOTO 480 






478 COTO 390 
460 EKCPWX 




(continued on page 79} 
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DOWNSWAY 



ELECTRONICS (UK) LTD // 

MORE MEMORY FOR YOUR 
ZX81 \ 




give your ZX81 more 
memory thana48K 
Spectrum — for less 
than £50! 



If you already have a 1 6 K RAM pack, of any make 
and regardless of condition, you can trade it in for 
£12.50 against a Downsway 64K Memory, 
bringing the price down to only £47.45 (plus £2 
p & p), compared to the Spectrum's price of £1 75! 

Without trade-in, the Downsway 64K Memory 

costs just £59.95 plus p & p — stilt incredible 

value! 

The 64K Memory gives 56K of available memory, 

and simply plugs into the ZX81 without needing 

an additional power supply, or adding any extra 

load to the internal 5V regulator. 

Should you only need 16K of memory for your 
ZX81 , the Downsway 1 6K RAM Pack offers the 
same benefits of high standards and low price at 
only £24.95 plus p & p. 



The slim, "low-profile" styling 
of both memories 
complements the ZX81 , and 
a special foam cushion 
provides added 
mechanical stability. 



Naturally, Downsway add-on memories are fully 
tested and guaranteed, but should you be 
dissatisfied for any reason, just return the memory 
within 14 days for a full refund (and your old 16K 
RAM pack, where appropriate). 

Pleat3 allow up to 28 days for delivery. 

To: Downsway Electronics (UK) Ltd 
Dept. M, Downsway House, Epsom Road, 
Ashtead, Surrey. 

Please send me: 




Qty 


Item 


Price 


Total 




64K Memory at special 
trade-price (my old 16K 
RAM pack is enclosed) 


£47.45 






64K Memory at normal 
price without trade-in 


£59.95 






1 6K RAM Pack 


£24.95 




Post and Packing 


£2.00 


Total 


£ 



My cheque/P.O./Money Order is enclosed 
NAME: 



ADDRESS: 



YC8 



ZX81 16K SOFTWARE ZX81 



t^^ 



^'' 



SEA STRIKE 



^^^/ 



Your mission as submarine commander is to destroy enemy 
ships using controlled torpedoes — but beware of depth 
charges which home in on your submarine and of the randomly 
placed mines. 

This compulsive, fast action machine code program has 76 
game variations; flicker free, full screen distay and uses the 
entire keyboard for direction control. As well as an on-screen 
timer and status display a result screen/printout helps you to 
record your best scores. 

THE ORACLE'S CAVE 

Trapped in a mysterious cave complex you must use skill and 
daring to fulfil your chosen quest. Only then will the oracle 
release you from the fiendish monsters which confront you at 
every turn. 

A fascinating adventure game with graphics for one or two 
players. Each descent into the Oracle's Cave presents a 
different and exciting experience. 



Sea Strike £4.95 

The Oracle's Cave £6.95 

Both cassettes £1 1 .00 



Despatched by 
return • Postage 
Free in UK. 



1 



Send cheque/ PC with order to: 

DORIC COMPUTER SERVICES 
17 CLAYBROOK AVENUE 
LEICESTER LE3 2GX 



SIR Computers 

Cardiff 



Official agents for ACORN COMPUTERS and 
COLNE ROBOTICS 

BBC MICRO COMPUTERS 

MODELS A (£320) & B (£400) 

Available from stock 

Prices include VAT. Securicor delivery £7 

Conversion of your Mode! A to Model B £80 

All Atoms available with accessories and software. 
ADD OIM'S FOR ZX SPECTRUM 

8 Bit input output port £9.50 

8 Bit input output port with status monitor £13.50 

One Channel Analogue input port £15.50 

4 Channel Analogue input port for use with joy sticks 

p.o.a. All Add On'sareZXSI compatible. Please add £1 

p.p. and 15% VAT. 

SIR COMPUTERS 

38 DANYCOED ROAD, CYNCOED, 

CARDIFF CF2 6NB, WALES 

Tel: 0222 - 759015 
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(continued from page W 




1138 »»S<K;»«t 


93* tSftVE-TEXT" 2658 2FFF 2658 




IMP :f f^'.t.ift co^o ti38 


0*3 V!>1»5 




nffl vrn.i3<»' POINT SPC<r8> 


9Se tNO^ROC 




15S8 %'D'J3« If^UT-Mou «*!«. SV«C«» <te irou ul»H to clMt'.A 


«6<> CFFPP0Ct6»d 




H7e FOR Z-X TO U 


?7e LOCOL J 




11P8 ?CZ-P>TZ 


«e8 voLoe pi?!w sPC<7e>'VOU» 




'198 N5WT Z 


9?8 PRINT-PRtSS Pt*V.- 




!?»« V{>(J38,J0 


i»9« V0IJ21 




'210 FCP ?"Hir€H TO U 


]»I8 «[.o*-TSxT- 




J2?« IF Pt)S«7S ONO VP0S-3« GCTO 12*8 


1820 VJ«U^ 




i2?o pftjwr c»«»<'»z>' 


1838 Vf>ti3'..8.1 




J2*e t«XT 2 


sei*e PORZ-ni«e« to u 




■ «fl CHOPPflC 


1819 IP TZ.S27 fu6M »2-32 




iWe C€FWW)C«»t 


io*e pifiNT c>»»or>. 




1278 «-CCT 


187-0 !F PIJ^-Tfl «HD VP0^38 GOTO 1898 




12«8 v.prtS*fvW)S-'>»«e*»'»MCN 


IflSP >JKyT r 




17«> IF «>"13« vcu3!,<POS-t>.VP0S'Ci9T0 1178 


189C EMOP*«)f 




13M IF !*»i:ir vixei.<K«*o,vpo9.c»TO sstc 


nee o€Fp«>ccio»« 




1310 IE fi.i39 VWI3).»0S,CyP0S*l>.C0T0 1278 


lU* tOCAL «>2 




1329 IF P-15* yt«31.»OS.<VP0S-l>.COTO 1278 


!12e VCirW P»rMT"Po«lt(*« t** ««-»«<- »t M» rwr of tW* *>-•« now »r» r)«tn». TH 


5330 EN WW 



Earth invader 



Bharat Patel, 

Oldham, 

Greater Manchester. 



J 



Earth JNX'ADIjK runs on an uncxpandcd 
Vic-20. The game uses good colour and sound, 
and needs skill, quick reactions and is by no 
means easy. 

The Vic draws a maze and then plays a tune; 
the maze is different every time it is run. You 
are a soldier who has to manoeuvre up to the 
fortress in the upper-left corner and break 
through its walls without crashing into the 
maze. During the adventure an Earth Invader 
will roam about, gradually swallowing the 
maze, and so making life a little easier. 

Many asteroids will appear during the 
journey at random positions. These must be 



carefully avoided or you will be blown up. 
When you have reached the fortress you have 
to break in and save the lonely princess who 
has been so far kept hostage by the Earth 
Invader. 

The next task of the soldier is to move on 
top of the Invader and by pressing f, destroy 
it. This will need very quick reactions. After 
that you will have your Earth Invader 
adventure. You have about one minute to 
accomplish this and the time will be found 
ticking away at the top of the screen. 

To move around use the following kej-siup, O; 
down, L; right, P; and left, I. To fire press F, 

The program consists mainly of Peeks and 
Pokes. Line 50 switches all speakers and 
volume off. Line 180 changes the colour of 
screen to black and border to red. It clears the 
screen and sets the cursor colour to white. 
Lines 200 to 208 set up the variables and draw 



the fortress and the princess. Lines 290 to 500 
pick random positions and print blocks on 
each line for the maze. Lines 505 to 612 play a 
tunc using the Read and Data statements. 
Lines 700 to 775 move the soldier and produce 
asteroids at random positions and also register 
whether there has been any collision or score. 
Lines 800 to 900 make a crash when a 
collision occurs beuveen the soldier and the 
maze or an asteroid. Lines 910 to 932 give 
various endings depending on the state of play 
and the time. Lines 950 to 1200 give the 
changing circle effect after reaching the 
princess. Variable K is a test to sec whether 
the soldier has reached home and so he can 
continue to run after and shoot at the invader. 
Lines 1200 to 4010 make various sounds and 
symbols when firing and when on target: lines 
4000 onwards are used when time runs out, 
making flashes and sounds. 



:- = -- - >£i.f uE;-:t poKe:<e«r«.255:r-o 



li> PE.1»Eft»TH : 
TO FOPI-JiiSir-- 

57 CflHT-Ts* " 

^ '■P!NT-Kf30Ci» HIT 5Pi=C£ ;0 PbW" 

r.-? 0ETS» ;fs.»<>- SHtNro 

^ SF:INT"»»»Wi»fcTH^»>VOU- F0K>«lTt>480 = HEXT& 

\i^ PPifJT-*:" PnKE3e8r?.!8 

200 f^r-Ii-WIH'lW V-36Sr8 

jo:- P0»',EP*5 . 30 p« EJS*-""*'. 4 

»~ POKEP-17. ; 14 POKEP-ie- 5 !■» PWEP-lo. S 14 

a>S Pe*CEP*4,l07 P0rEP*6,lJ5 P»CEP*i6,U3 P0KEP*2r.i:3:P«<eP*2S,ll3 

iie RtM-DRflH MftZe- 

i?0 FOPI-ITOS 

j-^0 X'lirr.F-MiKu*!!)*! porereee^x.ioi 

J3e V-lHTiPMlKt>»l5;i*7 W=lr<T'PMD'. I >«>♦<> 
340 Pt>.E(>+V . 1 132 PuKEP'SV . 1 Oi 
33© CC-IHT<RND<l>»l5.>*r POt-erreS+CC . 182 
Me DIK!KT<K1i<l-'«15)*I P0K£775O»rtC.lO2:p(rE3«5l8»l}B.3 
37« 9T-IHT<fiHI<:)>«2>*e 

38e TftxIHTCKaKj:.«12)+l P«y,Err?9*-22*TR.l« 
3?C r.-»IHT(RiiI>a>«i)*l P*.E73l2*2£tTY,102-P«:£3S554+TV,i 
40© £M-IHT<LftMB<l>»2£)*l F->:*E4«-4*EU, lOi- P0k£Se76+3*TR.je2 PCt<e6S-;2*PII.l02 
418 ftM.lMT<fitO<l •♦I2>*lFi»:E7SSfi»flU,ie2.P0t«-S7S*TR,182 P«<E7?*0«fiO, 102 
426 &J«ri<T(RHB<l,.*22)*l P»;E7$22*&J,ie2 POKEr?44*EM.102 PflKErSS^tTY.lCC P0KE3«<> 
36*7V.5 
430 'JI»lKT<ftNI»-.! .*22>*1 SSOKETSSS+OJ . 1&2 P<Kt6et«*i;j. l02PfiK£:'«r3>>»OJ,t 
580 y£»:NTCPMn<l>»22>»l P<>;E8ere*«E,ia2:F»SfiI28*lO»ME.102 POK£3J42.1ftJMEXT| 

5*3 P€n-nusic- 
viz- ?ctfEj6S7s,e 

510 PEfiD? 

5!2 PCKE?687e.l8 

?15 :fp— ITHEMTM 

i2;> PEftJO 

525 TO>;E1*-375,P P»;E3eS76.P 

5K F0PIK»lT0r»30 HE>rrBK 

539 PCK£56er5.o POKE-seere.o 

:35 tj0'051(! 

588 mTftl37.4,ia7.4.281.2.2«l-4,20l,2.iS«,2,lS5,2,iS3.2.lS3.2.S7S>6,lb3.1,175,l 
SIO IflTftI?3,2,!?T-,2.!«.2.2ei.2.1«5.2.18S.2-l«.3.l75-I-i*S.i,ir5.2.l75.2.]e3.6 
6:i BflTfl -1,-1 

€s? »ai-*iHVM€R»sa.»iep« 
700 H«8i64«i? ri»79i8 p-rseo 

786 P«EH,43 

737 01»INT(PNII(n»5«> IFes■4S^ T>€JI787 

783 P0KeO+C1..42 

709 W!NT*«»»iW»t*nr€-"t«H PC»cE7<»e*16,32 

710 POKEP+5.?© 

711 JFPSEKfH>»SeT>CHS?e 

712 POKEH.43.P0KEP*5,» PC*£3«44**5.4 

713 Ptttezi.SS FO«>Sl«JTOIO fCXTSt PEH-Zl'tHVfilCR 

7li X«lMT'PHB<l>»5>+I IFZ2-2TICHP0KE21.32 21-2S-1 POfFSj^Se 



715 IFZ2-3THEt*OKE2: .32 21-21*1 PC»:EZl-eS 

716 IFS2»4Tf€HP0KE;:.?2 Zl»il*22P0tCEri.8S 

717 IFZ2»lTHE>rOK£2I,32 21'-:-22 PtKEZl.SS 

718 POKE3*e7«,18:PWE3*875.J?0 FC>ftlHI0l80 fCXTJ P0KE36«7S,-3 
71? !FZ1>8S83T>«HZ1-?9J6 

720 IFZlC(bS*THEN3lp79ie 

723 P(».£M.43 

7?4 iETftt IFrti»-I"THEI*^j»;EH.32 H.H-l 

'30 !Fflt»'P"T»ejPC*iK,32 M-H*! 

740 lFfl*."0"T(eMPfl«EK.52 H«H-22 

742 >:i-FteK<l97> 

758 IF*l*»-!.-THEHP»£H.32 H<.H*2r 

751 3FPFHK(H>- S8fiHliXl-42flNI*(-l T^£K25©a 

752 IFXl" 42Tt€t<2«W P£M-TES.T FCfr FIftlMS 

Tii lFPte.vH)-lOiTr£ii'=C>£h.£t F.jJ'.ci^Cr;, C C-OTOS-Ni 

7^ IFP£EK<H7»4iTHEfJPa.ES<»378.:8 0OTO£8e 

7» IFPEEKiH.-5iOTHEH.J50 

778 W!«»m:»-: ;F>.!M«-S-fi'T'CMP->.Er.;80-:5.?5 

771 :F'.JI!*«STH£HP0>.E7640*!4,32 tCr.E7tS8*J3.-52 

7^ i-w^— iTt€M4e«; 

774 =0K£}'.43 

coTorcr 



:a Hi 



r-jj 



:*e;^ 



I?? "^I 



"0I75- Pe*X?6678, 9 ; REM- 



:<I0 POKEH,8«:'0RK«iTOM P<A:Z'j$Z7 
CP1=«H- 
DIO FO>'E54S"T-"^C 'S'''' ^■V'".^^"'^ ■■ -'J- • - ■ -^ - -'■• • .-•.». 

?oo pOKE::«;75.:ro ' 

»S'. o<MsT-«»0« *i»D CKTSiar -^p-.-'.-xr vou HERE t ILLED" 00TC52* 

*i4 Po»^j*5r<».:ro fif-iNT'jsaefls^L' •'0^'"Sc-'4i(rs6cs to ssaih mse- ootp^z 



:<24 



.-23 






>s; S'T STOP 

?^=> SEM—FIRE f«IS£~ 

?50 PRIHT P0KE3eS73.8 POKESoSTS-l^ 

lOOe FWF-IT050 P0»£H.31 FOPEI»-IT010 ISEXTEP P0*£H.67 POKeS**??. 150 POKE36S77, 1 

llOe P0KES6S7S.0 P0KE3«S7S.1©P»;EJ«S75.2(» IID:T 

1200 K-1 pcKEseers.o eoTwn 

^^E:^T5^ 

ilOO POICEK.32 OOT0711 

2500 F0PS3»lT«e P0t^E3«"73.J* Pi>E3«r5,200-P«CEH,9«.K»lH»41 PC>^3t87&,0 .£>.- 

;c»T05i4 

2600 P0tvK:.52 u0T0?14 

4000 PRiMT-3Ba« THr £-<D «- =P!NT F«:f<T- ^4 WT iiF TI^S* 

4001 F0ftSO«rOOTCl2;« FTi>E?/JSr'-.:-.c Fi>.£3eC7<,:0 FC..£3»f76,2e5 -«SA-!TCi» tC.-:TS*i 

4002 P«^£3«7«,8 '«;t$C P«.E3«$7<..27 
4010 POIHT-.-] MAVfiH CHEESE' 



Basic renumber 



/? Eglin, 
Hayling Island, 
Hampshire. 



^mm^ 



This six-line program can be stored on tape 
and when required can be merged with 



current program already in the computer. All 
you need is the first si.x lines free in your 
program. Since most people start at line 10 
you should have no problem. 

My program uses the addresses of the two 
variables NXTLIN which is obtained from 

PEEK 23637 + 256 • PEEK 23638 
and program variables which is obtained from 



PEEK 23627 + 256 * PEEK 23628 
The former gives start address for renumber- 
ing and the latter provides the halt signal for 
the end of the program. To merge with your 
existing program already in the computer, 
select Merge and type "renumber", thus 
Merge "renumber". Start the tape, and press 
(continued on page 81) 
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PUT YOUR 

^mm MICRO 

FlTO 

WORK! 







"CT »(riiir*;~f 



YOUR 
MACHINE 



MDR ItNTEflFACESk 



CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 

Have you ever wanted your MICRO to control a machine for you, o-' 

manage ycur house? If so. the MDR 'MICROCOMPUTER CONTROL 

INTERFACE' will give you isolated channels of OUTPUT (8A @ 250 

volts) and switch sensing INPUTS. 

Available now for connection to PET USER, PORT, RS232 and 

IEEE488, allowing expansion up to more than 900 channels., 

Supplied complete with connecting cables, full data and guarantee 

from £12.54 per channel. Complete preprogrammed systems or 

individual components available. Write or phone for details. 



Nr. 



MDR (INTERFACES) LTD. 

Little Bridge House, Dane Hill, 
Haywards Heath, Sussex RH17 7JD. 
Telephone: 0825-790294. 




THE 
PROFESSIONAL 

ZX81 KEYBOARD 



All -you -need Keyboard Kit £28.95. 
Case only £15.00. 



Aff prices inclusive of VA T, postage and packing. 
Please allow 2 J days for delivery. 



ZXB1 

1BK SOFTWARE 



ADVENTURE 1 £6.00 

The ZX81 generates a random maze of 100 caves. Choose which 
of two caves to start from. You must find 30 treasures in the 
caves. Unfortunately you can only carry 6 at once. You must find 
the exit cave, if you're lucky a singing goblin might tel! you. 
Beware of the Troll, he wanders around looking for you. The evil 
magician will turn you into a silicon frog if he finds you. A 
maximum of 8 caves to choose from when moving. Go counter. 
Game save option. 

CASSETTE DESIGN £5.00 

Create and LPRINT your own cassette case designs. 24 lines by 32 
columns. Design supplied with fold indicator. Save option. 

AS/DIS £5.00 

You no longer need type in long REM's .... Hex loader. Hex 
dump. Hex clear. Hex save, USR run, A REM is reserved with 693 
spaces in it. To load in your Hex just type starting address, a space 
then your Hex code-hit newline and sit back. To check on your 
code use the Hex dump. Enter start address, finish address and 
then wtch it scroll up. Code no good? Hex clear will clear the REM 
between two addresses. USR run will run the machine code from 
a given address. 
Prices include P + P. 
Cheques/ P.O. payable to; 

D J MOODY 

1 Starnhill Cottages, Granby Lane, 

Bingham, Notts, NG13 SDH 

Tel. Bingham (0949) 37127 

A/so Giro transfer to 40 8 W 1302 



Plug in — no desoldering. 

Space bar linked to space key. 

Full travel keys. Six spare keys for 
your own use. 

Case available to hold keyboard and 
ZXBl microcard. 

■ 16K RAM pack clamp 
supplied with case to 
;^\ eliminate white outs! '. 





COMPUTER KEYBOARDS DIV. 
DEAN ELECTRONICS LIMITED 

GlendalePark FernbankRoad Ascot Berkshire England 
Dial -a leaflet 03447 5661 Telex 849242 
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(continued from page 79) 

enter. When you have finished, Li si and you 

will see the program installed above yours. 

Select Run and you have renumbered your 

program. 

You can select the first line number and the 
step by changing line 2, but obviously the first 
line must be more than 6. When you have 
finished renumbering, you should delete the 
line Save "renumber", also to prevent the 



affrymEFHM. 



renumber program workmg everytime you 
run, change the first line to read Goto 50, 
which will now be the first line of your pro- 
gram or you can of course delete the renumber 
program altogether after use, but if you are 
anything like me — always adjusting programs 
— you will find it useful to leave in. 

1 Let 2 - 23627 : GOTO 5 : Rem R EGLIN 
renumber Spectrum 

2 For X = 20 to 9970 STEP 10 : 



IFM ^ PeekZ » 256' Peek iZ + 1) then stop. 

3 Poke M, Int IX,'256) : Poke (X + 1). X 256 ' 
int (X/256) 

4 Let M - M + 2: let A = Peek M + 256 ' Peek 

(M + 1): 

Let M = M + A + 2 : Next X 

5 Let M = Peek iZ + 10) + 256" Peek 12 + 11) : 
GOTO 2 

6 Save "renumber". 



3D triangle 

D Konig, 
Hexham, 
Northumbria. 



This pro<jr.\.m will run on the BBC model A 
microcomputer and possibly on the model B. 
It simulates the random movement through 
three dimensions of a triangle. It can also be 
made to leave a trace of itself on the screen. 
The background and foreground colours arc 
user-definabtc in accordance with the tables on 
page 55 of the Provisional User Guide. The 
user also has the choice of just bouncing 
triangles or a trace leaving a bouncing triangle. 
When the program is running pressing the 
space bar will stop the action; pressing X will 
continue it; pressing C will clear the screen 
but continue as before; pressing E will escape 
from the program. 



lOO R£M«t*3-D fRIfiNOLES AND F-ArTERNS**» 

no REnt**«av o.roNiG and p.mccouie**** 

115 REM»**««««i«<C» M/S/IVS?********** 

J20 M0DE7:F0RI«lIO2tPRINrTA8<3, 10+l>CHR«J4J"PATrEftNS AND Ift [ANGLES" :NEXT 

ISO BV.-INKEV<50O) :M0t)E4:VmU9. 1 . 3.0.0.0, 19. 1>, I ,<>,<>.u 

140 PRINTTAP<l.5>'"WHEN ROUTINE !»F^i>INS PfteSS: ": PKlNflAEH 1 . S> "•: SPACED 10 PAUSE. 

150 PRINTTAEKl. />"■ X TO CON! IMJE. " tPRINI 1 AS( 1 . 9) " E > m END" 

160 PRINTTASd, 11 >"WHICH BfiCk6Rrj<-INt> i;(M OUft ^■■: INPIU 1 ABcl , 1 .'ll •• (0-15) ".BC 

l7o lFBC<;00fiBC>15lHENlM) 

180 PRINTIABd. 15> jSPC<10) 

190 PRINriABd, 11 '"WHICH FORESftOUNO COi.OUR ^"i INPUT TAB < I , 1 .^> " tO- IS> ".FC 

atK) IFFC<OORFC.M51HENJ9(.. 

2IO PRlNflABd. ll)"DO rOU WAN [ A PATERN OR IRIArJGl-E 7" 

220 PRINTTAbd, 13>:SPC(10) : INPUflABtl. 17J"'.P-t> ".F*: IFF«=:"p-7HENZ-lELSEZ=2 

230 MODE4 : VDUIV, 1 , FC. O. O. O, 1 9. 2 . W;, ' •, ". Oi A=:RND < ;c>> s B-RNO < V>J : C=RNO < i<J> 

240 D-RND(.>0) :E-'KNLM Vc>) :F=RND(30) : X I -4<h>i V l-4uO: X2=700r Y2««SiX>: X3=500l V3-700 

230 GCOH.I, IsMOVEXl, Vl:DRAWX;.>, v2:URAWX-,Y:.;DRAWXt ,Y1 

26U A»-INKEY»<1>! IFA*-" " tHENPROCPAUSE 

2?i> IFAti."C"THENCLS 

280 IFA»-"E"1HENEND 

290 IFXl '12SU0RXI OTHENA— A 

T.OO IPX2>I2800RX2- OTMENC— U 

:iO IFX5>1280ORX3<0THENE«-e 

i20 IFYl >IO24ORYl<.0THeNB=— B 

330 IFV2>10240RY2<rOIHEND=»D 

540 lFY3>10240eY-i<0THcNF— F 

350 MOVEX I . Yl : 6C0I.0. 1 1 DRAWX2, V2: DRAWX ■^. Y >: DfiAWXl . Y 1 

360 S0UND1.-15. X 1/3.1 :S0UND2.- 15. X2/5. 1 : SOUNDS, -15, X3/S, 1 

i7ti Xl=Xl+A:YI^Yl*B:X2-X2+C:Y2=Y2+DiX^X5+esY3J'Y3*F:GOI02SO 

380 DEFF-ROCPAUSE 

390 rFGEl*< >"X-7HENS90:»FX IS.O 

400 ENDPROC 



Permutations 



David Guest, 
Selly Park, 
Birmingham. 



mm 



My SL'BROUTINE can be used in any program 
that needs to use a large number of permut- 
ations, such as the recent Your Compuier com- 
petition with six trolls in six caves. 
Hach permutation is individually generated 



so very little memory space is needed. The 
program was written for a Video Genie, but is 
easily adapted for other machines. The two 
short demonstration programs arc to demonst- 
rate its use and function. 



900 RE-: ■• PERKLTATIO.^: GE^cRAnfC SUeRCCTlN-E 




1 REM ** 0E^O^BlRATIas PROGRA^: 2 


QIO R£>: •* IKE P'lSi P£fi.-: OF ;>li«JSRS 1,2,...N IS 




5 REM 


920 REM *• (Ki-iERATJiD l.\ ft(l),A(;>),. . . A(X) 




10 DEFIOT A-Z 


930 REM •* THE WLt/'E OF P IS DESTROiTED Il< PSOCESSI.NG 


20 DIK A(7),B(7) 


940 REM ** J,K,L,Q,R,S(1),E(2),...B(N) ARg USfSD 


AS iOftK WWIAfirfS 


30 INPUT N 


950 R£M •• IHERE «IE S FPCIOftl.AL POSSIBLE PSRMS 


SO 


35 IF }*=0 THEK STOP 


960 REM •• P SHOUa> BE. IN RA:^GE '10 K!-l 




40 UM-1: BDR J=2 TO Nt U."<»LI>S*J : MEXT J 


970 REM •• P-0 GIVES lOENTItY PtAV 1,2,...!; 




50 FOR PP=0 TO U«-l 


980 REM 




55 P=PP 


990 REM ** l.SilTIALISE Ati),Ht2),.. .A{X) 




60 PRI.VIPP, 


1000 fOR J=l TO ^;:A(J)■J:^EX•rJ 




70 G06UB 1000 


1010 t^l 




80 FOR J=l ID N':PRI.\TA(J>; ; NE5CID 


1015 REM •» STAR! OF [JXP 




90 Pttl^r 


1020 IF P=0 TiMSi RBIURN 




100 tffiXT PP 


1030 IF IMi 1KEN REIURK 




UO QCrKi 30 


1040 L^Lfl 




1 REM •• DEMD<«rRATION- PROGRAX 1 


1050 OPA 




5 R&< 


1060 R=P-<J*X. 




10 oeFii^r A-2 


1070 P-Q 




20 DIM A(7J,B(7) 


1080 IF R-0 TJiKN- 1020 




30 IfJPW N 


1090 REM ** ROTA'K; L ELfi^SEKIS ft PIJ<:ES TO RIGHT 




40 I.-JPUT P 


1100 FOR J-1 TO L 




50 IF p < ihej: stop 


1110 K-J+R : IF K>L THEM KfK-L 




60 PRINT P 


1120 B<K)=A(a) : ^aaT J 




70 ODSUB 1000 


1130 REM •* ODPY a I.\'TO A 




80 TOR J-l TO N:PRIOTA(0); :iSfcX"EJ 


1140 EDR J-1 TO E,:A[J)=B(J) :^aO('U 




90 PRI.nT 


1150 QDTO 1020 




100 GOTO 40 



m^m 



Graphics strings 

Julian Stradting, 

Portsmouth, 

Hampshire. 

Three probi.k.ms I have always found with 
complicated ZX-81 graphic displays are: 

■ If Brealc is pressed, then any following 
command will clear the screen, losing the dis- 
play. 

■ Changes in the display are relatively slow, and 

■ Changes in the display using Print At etc., are 



sequential - it would look far neater in many 

cases if the whole of the screen changed at 

once. 

These problems are o\'ercome to a certain 

extent by storing the display in a dimensioned 

string and by using 

LET 's$ (X TO Y) - "whatever" 
which is slightlv quicker than 

PRINT AT X,Y;"whatever" 
When the changes have been made, using 

PRINT AT 0,0;S$ 
will print the whole of the display at once. The 
advantages of this method of screen display are 



illustrated in the Patience program shown. 

Line 15 stores the screen in S$ — 704 
characters long. If a 24-linc screen were used, 
then this would read Dim SS(768), and a Poke 
16418,0 would be inserted before the print 
statement in line 355. Line 3 warns that there 
will be a delay of anything up to 20 seconds 
while the machine shuffles the cards and 
draws the screen. 

The screen display consists of seven depot 

piles numbered 1 to 7, each containing five 

cards, a foundation pile marked with an 

(continued on next page) 
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(continued from previous page) 

inverse F, and a face-down stock pile marked 

with an inverse S. 

The bottom card of each depot pile js 
exposed. Any exposed card may be placed on 
to the top card of the foundation pile, so long 
as it diJETers from that card bv one. For 



swnmEmi. 



example, a seven may be placed on a six or an 
eight, but not on any other card — irrespective 
of suit. This is done by pressing the number, 
1 to 7, of the corresponding depot pile. 

Kings are high, aces are low, and neither 
may be placed on the other. When the patience 
becomes blocked, a card may be dealt from the 



stock pile on to the foundation pile by pressing 
S, This will decrease the number of cards in 
the stock pile by one. 

You win if you manage to clear all seven 
depot piles. You lose if you arc blocked, and 
have run out of stock cards. In cither case, 
pressing S will display your score. 



1 


SLOW 


315 
320 


LET SS f236) =R$ ifi) 
LET S» (4.16) =B» (R) 




3 


PRINT RT ie,0;'WHEN rOU PRE 


325 


LEI S» (313) =B* (S) 


SS ft 


KEY^ THE SCREENUILL BUFJNK O 


330 


LET SS f384.) =8* (B) 


UT FOR RBOUT 20 3ECS" 


350 


IF INKEYSO"*' THEN GOTO 350 


»••* 


PRINT RT 21^10; "ULt 111 an B 


355 
361 


PRINT RT 0,0; SS 
PRINT RT 19,30;Z 




5 


IF INKEY»="" THEN GOTO S 


365 


LET ZS=INKEYS 


6 


RRND 


370 


IF ZS="S" THEN GOTO ^00 


7 


Ltil E = 


37S 


IF CODE ZS>CODE "V" OR CODE 


10 


FRST 


Z><CODE "l" THEN GOTO 36S 1 


12 


LET Rgi = "R234.56789T»JOK" 


380 


Ltr Y=VRL ZS 


13 


LEI B%='EEEB" 


385 


IF NfYJ=0 THEN GU I U 2E3 


15 


DIM S»f704.J 


390 


IF RBS (O (Y .N (Y) ) -R.I < >1 THE 


20 


DIM CC4.,13) 


N GOTO 2E3 | 


25 


DIM Nt7) 


395 


PRINT fiT 21^ 13; ". .OK. -" 


30 


LET Z=il7 


4.00 


FOR I=NCY)*3-1 TO N(Y)*3+3 


35 


DIM Utl7> 


4.05 


LET G = I*32+Y*4.-2 


37 


DIM Pt7^5) 


4.10 


Ltr ss<G TO G+2} ="iaBB'- 


3B 


DIM Ot7.5) 


4-15 


NEXT I 


4.0 


DIM U f 17^ 


4.20 


LET R=« (Y -N fY) ) 


4-5 


FOR 1=32 TO 704. STEP 32 


4-2S 


LEI B=P <Y,N (Y) ) 


^50 


LET S«(T-31 TO 11 ^■'aflBffiaMMIiaBtL' 


4-30 
4^35 
44.0 


LEI N (Y) =N (Y) -1 

IF N (Y) =0 THEN GOTO 315 

FOR I=NCY)*3 + 1 TO NfY.»*3-#-3 


55 


NEXT I 


50 


FOR 1=1 TO 17 


4.S0 


LET G = I*32+Y*4--2 


65 


G05UB 1E3 


4-55 


LEJ SS CG TO G+2) =•• 


"^0 


LET U (IJ =S 


4.60 


NEXT I 


75 


Ltl U (IJ =T 


4.6S 


LET SS C96*N (Y) +96+Y*4..» ^RS (Q 


S0 


LET S«C32»I+34. TO 32»X-l-6ei « 


(Y^N CY) > ) 1 


•' m m m m m m " 


4.70 


LEI SS t9o*NCYJ +64.+Y*4..^ =SS <R 


3S 


NEXT I 


(Y^N (Y) ) ) 1 


^0 


FOR 1=4- TO 13 STEP 3 


4.75 


GOTO 315 


95 


LET S*t32*I-»-2 TO 32*I-»-283a" 


600 IF Z>0 THEN PRINT RT 21.. 13; 


100 


NEXT I 


602 


IF Z>0 THEN GOTO 300 


105 


FOR 1=286 TO 4-1* STEP 32 


605 


LET E=l 


llO 


LET SJII TO I+2>=" " ___ 


610 


GOTO 2E3 


lis 


LET S*C 1+288 TO I+29©>="Wy 


999 


STOP 


*• 




1000 


Lfcl S = INT (RNE>*4-+3.> 


120 


NEXT I 


1010 


LET T=INT CRND*13+1> 


125 


FOR 1=1 TO 7 


1020 


IF CCS,T)=1 THEN GOTO 1E3 


130 


FOR J=l TO S 


1030 


LET C (S,TJ =1 


135 


GOSUB 1E3 


104-0 


Rt 1 URN 


14-0 


LET P (I .U) =S 


2000 


LEI O=0 


14-5 


LET O < I .%J) =T 


2010 


FOR 1=1 TO 7 


150 


LET S* t J*96 + I*4.-34.3 =R* CO (I> 


2020 
2030 


LEI 0=0+N(I) 
NEXT I 


155 
) 1 


LET S$ ( J*96-H*4^-2) =B» tP tl..a 


204-0 
S0S0 


IF O=0 THEN GOTO 2100 

IF Z=0 BND E=l THEM GOTO ae 


150 


NEXT U 


70 




1S5 
170 
175 


LET N ll> =S 

LET S> (1*4.-1) =CHR» CISS + I) 

LET S* 1 1*4- +639) =CHR» fl56-H 


2060. GOTO 350 __ 

2070 PRINT RT 15 .. 12; -'HRRDaKSLUCK" 

j RT 17,7; "YOU LOST BY ";0;" CARD 


1^-0 


LET S* (576 + 1*4-1 =R* fO 11^5) 3 


2030 

^■^ .'■m ^^ vv 


IF OOl THEN PRINT "S" 

STOP 

PRINT RT 15.. 12; "UELLlWSiOHE" 


135 
190 


LET 35 f54.* + I*4.) =BJ lPfI>5) ) 

NEXT I 

LET S» (255) ="3" 


2090 
2100 


195 


; ftT 17,0; "YOU UON UA J H ";Z;" STO 

CK CARD"; 

2110 IF Z<>1 THEN PRINT "S"; 


200 
2? 


LET SS (54.3> ^'B" 
SLOU 


2120 


PRINT " LEFT" 


3^0 


LEI fl=UfZ) 


2130 


STOP 


305 


LEI B=U(Z) 






310 


LET Z=Z-1 







Sharp hints 

Peter Redford and 
Jonathan Bryant, 
Stockport, 
Cheshire. 
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Here is a selection which should prove of use 

to MZ-80K users. 

To change the computer to 

lowercase. POKE 4464,1 

To change the computer to 

upper case. POKE 4464,0 



To make a program run itself 
when loaded — use just 
before savtng. 
To disable the Break key. 



To enable the Break key. 



To blank out the screen. 
To restore the screen. 
To change the LED to red. 





To change the LEO to green. 


POKE 57347,5 




To display quotations on to 




POKE 10682,1 


the screen. 


POKE 6350,0 


POKE 6636,0 


To return to normal. 


POKE 6350,34 


POKE 8767,0 


To make program line 1 into 




POKE 8768,0 


line 0. 


POKE 18440,0 


POKE 8769,0 


To make line into line 1. 


POKE 18440,1 


POKE 6636,205 


To return to Basic after using 




POKE 8767,218 


the command Bye. 


GOTO $1200 


POKE 8768,133 


To return to Baste after using 




POKE 8769,19 


the command Bye. This keeps 




POKE 59555,0 


the program which was in the 




POKE 59555,1 


computer before Bye was 




POKE 57347,4 


used. 


GOTO $124A 
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Speed ball 

Michael Rig by, 
Morecambe, 
Lancashire. 
This program is written entirely in machine- 
code with two lines of Basic used to store and 
mn the program. It can be used with only 16K 
as the screen must be memory-mapped. 
When run, a moving ball will appear from a 



SOFrWM^HLE. 



random position along the side of the screen. 
You must manoeuvre a cross, which is con- 
trolled by keys 5, 6, 7, 8 to cover the ball. The 
number of points gained is displayed at the 
bottom of the screen. 

After the 354 characters have been entered, 
the machine-code can be stored using the 
following program which allows more than 
one code to be entered at one time. 
10 LET A$ = '■ 



16549 
THEN INPUT A$ 



16 + (CODE Ai (2) 



20 LET B = 

30 tF A$ = ' 

40 SCROLL 

50 PRINT B; "; A$ <T0 2) 

60 POKE B (CODE A$-28) 

28) 
70 LET B = B + 1 
80 LET A$ = A$ (3TQ) 
90 GOTO 30 

The program is terminated by pressing 
NewJine. 



16549-an ©C 40 l-D HL.C4.aeC) 3E 

11 D7 02 UD C>E.02O7 BB . 

19 .... ODD ML . DE 20 

EB ex DE.HL 3e 

21 8S 40 LD HL.40Sa 33 

01 09 ee LD Bc.oeag 14. 

ED 60 LDXR IC. 

IB DEC DE CD 

ED S3 3C 40.. LD <403C).DE "^^ . 

ES PUSH HL FE 

21 en 00 LD HL.000R as 

19 ADD ML .DE S2 

EB ex DE.ML Zi- 

01 0R 00 LD Bc.aaen .«^«„ SS 

ei POP HL lB70B-aS 

CD BO LDIR 34, 

IB DEC DE JS 

ED 53 3e 40.. LD (403E>.Oe 25 

3e 83 LD O.S3 ?! • 

CD oa 42 CfiLU 4202 18 

Oe 14 .LD C.14 3g 

3E es LD R.85 ^g 

D7 RST 10 af 

3e 08 LD n.08 BS 

es IE LD B.ie ?a 

10e01-D7 .RST 10 J° 

10 FD. ...... .DUN2.FD 21 

3e OS LD ft.05 SI 

D7 RST 10 gE 

0D DEC C gg- 

20 F0 JR NZ.FB fg 

3E 03 LD R.03 1? 

CD ea 4a coll 4202 5S 

11 19 0R LD DE.0ni9 5? 

ED 53 41 40.. LD C4e41).DE SS 

an 34 40 LD R. (4034) Z£ 

CB 3F SRL n £^ 

06 7F LD B.7F fS 

BB CR 8 |g 

Fa 01 41..... jp p.4iei ^E 

67 . LD H . n ?2 

78 LD n.e ^^ 

D6 14 SUB 14 a6756-Fe 

47 LD 8.n se 

7C LD R.M IC 

16 F4 OR F4. FC 

90 SUB B 20 

3C INC fi iS 

57 LD D.n FE 

IE 02 LD C.ea 20 

3e 01 LD R.ei 14 

16e48-BR CP D 70 

20 04 .OR N2.04 FE 

3E 14 LD R.14 20 

18 07 OR 07 15. 

3E 14. ...... .LD R. 14. FE 

8R CP D 20 

20 es OR NZ.0S 1-4 

3E IS LD fl.lS 'B 

32 aC 41 LD (413C) .R FE 

3E 02 ..LD R.ea 20 

B8 . .CP E ID 

S0 04 vIR NZ.e4 FE 

3E IC LD H.XC Se 

18 07 UR 07 IC 



IF. 



05. . . 
ID. . . 
2D 41 



ES 41. 



08. . . 
IE. . . 
3E 40 



SS. 
03. 



05 
IC 



. .LD R. IF 

. .CP E 
..UR NZ.es 

. .LD R. ID 

. .LD (412D) .R 

. . INC D 

. . INC E 

. .CRLL 41ES 

. .LD fl. (HL3 

. . CP 0e 

..OR Z.IE 

. .LD HL. (403E) 

. .LD R. (HL) 

. .CP 25 

. .OR z.es 

. . INC (HL) 

. . OR 05 

. .LD (HL) .IC 

DEC HL 

F3 OR F3 

S7 41 LD R. (41S7) 

SB CP SB 

0S OR Z.02 

05 SUB es 

57 41 UD (4157) .R 

9R OR OR 

80 LD (HL) .80 

00 LD B.00 

0F LD c.er 

DEC C 

FD OR NZ . FD 

F9 DONZ.F9 

ee LD (HL) .08 

53 43 40.. LD (4043). DE 
6S 02. ... . CRLL 02BB 

LD R.H 

CPL 

SUB L 

SB 41 40.. LD DE.(4041) 

29 CP 29 

01 OR NZ.01 

DEC E 

19 CP 19 

01 OR NZ.ei 

XNC e 

SI CP 21 

01 OR Mz.ei 

DEC D 

31 CP 31 

01 OR NZ.01 

- INC D 

LD R.D 

13 CP 13 

01 OR NZ.01 

DEC D 

01 CP 01 

01 OR NZ.01 

XNC D 

LD R.E 

IF CP IF 

Ol OR NZ.ei 

.DEC E 

03 CP 03 

01 OR NZ.ei 

INC E 



.oe. 



ft. (HL) 
.CP 14 
.OR NZ.IO 



(HL) . IC 



CD es 41..... CRLL 41ES 
ED S3 41 40.. LD (4041) 

37 iSCF 

11 22 00 LD DE. 0022 

ED sa SBC hL.de 

1&80S -E8 EX DE . HL 

ai 9S 40 LD HL.4095 

0E ©4 LD C.B4 

CS PUSH ec 

01 04 00 LD BC.e004 

ED Be LDIR 

CB CX DE.HL 

01 ID 00 LD sc.eaiD 

09 RDD HL . DC 

EB ex DE : HL 

Cl POP BC 

OD DEC C 

20 F0 OR NZ.Fe 

ED 5B 43 40. .LD DE . (4043) 

2R 3C 4e LD HL.(4e3C) 

7E LD 

FE 14 

20 10 

e& 04 LD S.04 

aR 3C 40. . . .1 .LD HL.(4e3C) 

35 IC LD 

as DEC HL 

10 F8 Dv NZ . FB 

3E 00 LD R.ee 

32 57 41 LD (4157) .A 

C9 RET 

FE IC CP IC 

SB 04 OR Z.04 

16860-35 ....DEC (HL) 

C3 06 41 Kif 4106 

36 25 LD (HL) .25 

SB DEC HL 

18 DE OR DE 

26 ee LD H.ee 

6H LD L.O 

CB 25 SLR L 

CB 25 .SLR U 

CB 25 SLR L 

CB 25 SLR L 

CB 14 RL H 

CB 25 SLR L 

CB 14 RL H 

06 00 LD B . 00 

4n LD CD 

09 RDD HL.BC 

4B LD C.E 

©9 RDD HL . BC 

ED 4B OC 40..LD BC.(400C) 

09 RDD HL . BC 

C9 . ......... .RET 

e6'20. I I I I II IlD B.20 

D7 RST 10 

lO FD DONZ . FD 

16ge3-C9 RET 

^REJ^^^HE =2000BRLLS = 00eC 

S RRND USR 16549 



Faster graphics 



Jonathan Brazier, 
London E2. 
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POTFERING ALOUG on my ZX-81, 1 have dis- 
covered a device which speeds up moving 
graphics by some four or five times without 
venturing into the tortuous world of machine- 
code. It is based on the fact that any number of 
At instructions may be included in one Print 
instruction, even if the co-ordinates are ident- 
ical or overlap. The program makes it clear, of 
course, it only works for horizontally-moving 
objects if you want the object's track erased as 
it goes. With a little ingenuity the increase in 
speed is well worth the extra typing. 



a PRINT BT a,0; 

IB FOR r-l TO 3® 

Se PRINT RT ie..F 
30 NEXT r 
OS PRINT AT «..»; 
4.0 PRINT RT 10,1 
>-;RT 10,£.:- - ^ 

xet.ii ■• >",«T 
• >'';flT 19,7, 



SLOU 



FAST " 

j.»j, i. ■>■■; RT 10,1;" 
>";fiT 10.3;- >";ftT 
1»,S; " >'"iflT 10, fr; 



; RT l©,e; 



f !■. 



11;" >";RT ie,12;" >";RT 16,13;'* 
_>"igrr l«.l«.; ■• >";rt la^lS.:" >^\, 
gT 1©,1»;- >"i»r i«>,i7;- >-;ht a 
0^.10;/- >-;fiT ie,i9, •• >";flT le^ao 

^. > igT ia,£l; •■ 5-;RT lO^aa;' > 
Se GOTO 5 



:!■ 



;fiT ae. 



;flT i«s,a». 



Loony lander 



Roger Valentine, 

Staines, 

Middlesex. 



ijm 



This is the most appalling computer game 
ever. It combines the worst of Invaders with 
the worst of Breakout to create an abysmal 
I-unar landing-type scenario. Perhaps its only 
redeeming feature is that it is so incredibly 
difficult to gain a decent score that 3'ou quickly 
tire of playing it, and so might use your 
computer for something more useful. 

It is WTittcn for a 40-column Pet, but if you 
really think it is worth the effort converting it 
to another machine, I shall explain all the 
screen-Pokes. There are no machine-dependent 
features other than the screen-mapping, apart 
from the few Pet cursor controls, which are 
also explained. 

The object is to land your space-craft — or 
aeroplane, the graphics are so poor that it does 
not matter which — on a rubble-laden runway. 
Before you land, you must clear the runway 
completely by destroying the rubble with 
either bombs or missiles. 

You have five aircraft, each with unlimited 



armaments, and the planes fly from left to 
right — they wrap-round the right-hand side 
of the screen — until thty either hit something 
or land safely. Each block of rubble destroyed 
with a bomb scores one point. Missiles are 
fired horizontally and will also wrap-round the 
screen, so they must always destroy the next 
block of rubble in your flight-path. 

The problem is that destroying a block of 
rubble with a missile scores -20 points, and 
you must have a total of more than 20 for the 
missile button to be operative. Press Space to 
drop a bomb, and Shift/Space to launch a 
missile. 

The 40-column Pet has 1,000 screen 
positions, with 32768 the address of the top 
left-hand corner. The program will run on any 
micro wjth a memory-mapped display by alter- 
ing the value of P in line 5 — e.g., to 7680 for 
the Vic — and inserting suitable values in 
place of the following: 

■ 480 to 999 in line 20: these are numbers 
representing approximately the bottom half of 
the screen. 

■ 500 in line 25: line 25 ensures greater density of 
rubble at the lower part of the display, so any 
number close to the lower limit of J in line 20 
wil! do. 

{continued on next page) 
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(continued from previous page} 

■ 999 in lines 85. 1030 and 2010; the number 
which, when added to P, represents the 
bottom right-hand corner of the machine's 
screen. 

The characters Poked to the screen are, in 
most cases, arbitrary but as these are Pet codes 
and not ASCII, I will explain what they repre- 
sent. Note that Vic codes arc the same as Pet's: 



SOFPHmEFHS. 



I Lines 20 and 1010: any character to illustrate 

the rubble. 247 equals an inverse space. 
I Line 40: five characters representing the shape 

of the plane. 182-PL is the number of the 

plane, in inverse video. 
I Line 75 and elsewhere: 32 equals a space — as 

in ASCII. 

I Line 1000: a single character bomb. 
I Line 1010: any explosion pattern, ending with 

a space. 



I Line 2020: a missile or minus sign. 

I Lines 6005-6030: a more elaborate explosion 
pattern. 
The Pet cursor controls arc: 

I Line 15: clear screen. 

I Line 50: cursor ieft/space/space/home. This 
ensures that a single-digit number will com- 
pletely over-write a dual-digit. 

I Lines 6220 to 7000: Home/down/down. 

I Line 7020: The R and E are in inverse. 



5 f^ii7r 

sit (Ji-«i u^-4.. ,. .;. -i -;4 /C^S OI-SJ 
ir; f*lf!T-rK.i.O(=£--. -J.-O (-•-•tl 

3t> NErr 

W f^rr.* . II a-.TM-.B>; 



» 

<» 



.0.01 

■1 



■301 •.fpit ■ " . 

1000 W»£tP.3J BN-EF»40 

1010 lFP£tKfen-2-mHEt*«lEE!l.4r fWEStl.lW P0r-EBN.*2 PO»«lM.:<i PWEW-32 »>-f. 

tO-48 PETOfiS 

20« W-.JtC'S+l 

2010 :FP££k«P>-2-«70»*:^**«?1>«W100 



iO:5 lFf*>>p»»S>THEKiJ«» 

Z-liiiO MKEMf.45 

^Sa> PWEHf- J2 

;040 f*»MJ>»: OOT(U«1U 

CloO PCKEMP.Jr P0»Crr.3^ P<»EnP.4i P«EW.i2 

jlli SC-SC-20 

2120 P£tk*(l 

60*5 Pl>:EO»0l.-ti K)»£v«fi.« K*E0«O3-4a P«rE0»04.-»2 PC»<E0««3,42 

60ie POKEO^O;. 1*3 P<».E(Mi3.:<>J P<»£0*M.lii3 

^IT- POKEQ'Ol.liiJ FCt.ECmji.ii W*E0»O3.3J> K»-£0*04,5i PC*.E0»Ci*.l»5 

<>0l* Kfttii»01.4J Pt>.£0*0£. 1«3 Pi»-ECi«03.1v3 fi»ii>+04.163 PC»:EC««.-«i 

66iS P»,ECH-iW.4r f>0i;£0»03.4;- r<».£i><04.42 

twja f^E»»0j,3i P«;E0«Oi.32 P<».£a*03-7i POtEOtCM-i; P»£0«05.3£ 

pivw te-rr 

oi-lft K-Pt.-1 iFK..'*r>tM35 

viiw l-*l(jr-«W»rtXI FAILED' ft-L 5 fi.rt€4 tOSt f» OMLV »*.SC;*POIHTSI" 

«i30 JFSJ;^:i«lTHEf*p:NT-«:pflT^«T^c>.> 

0*40 tHSlyrojo 

.-C'uO Hft!rU-«>KEl.L DOIffii VOO LflUDED PL«I£ HIMS£R".»-W. 

:>n(s pftiMT-iWiTM A -scoftE of".« 
."*iw f-RiNT-naP-s-RE-Mjn sf»«oa»" 

.-i).* 'ifcJCrl 

rcse iFut--R-7KenMjM 

row lF0*--E"THGI*1»IHT-3- EMJ 



Calculator 

Malcolm Taylor, 
Riyadh, 
Saudi Arabia. 



m-='W 



The PROGR-^iM is intended for those who have 
3 36K ZX-81, but wish they had a priming 
calculator. It will keep a running total of up to 
100 entries, which may be simply numeric or 
any of the ZX-81 keyboard maths functions. 



The screen is automatically cleared when 
full, and the program is menu-driven to allow 
alteration of any tine number; review of 
previously scroUcd-ofi" entries; clear and 
restart or continue. 



•COP'RIGHT M. J. M. TAYLOR 



lO REM 
IS RCM 
1982 ■ 

ao GOTO lie 

30 REM SET UP HEADINGS 

SO PftlNT "LN";TfiB &; " ITEM" ; TftS 

ae; -TOTfii." 



ro PRINT 
B» PRIMT 
99 PRINT • 



LRTOR""^^^"^ TfiB S; -PRINTING CRUCU 
a PRINT TRB S; "^^^^^^^m^t^a^m 



138 PRINT 
14.0 PRINT 

T-il2o???S7.."y2H "'*"' ENTER RNY MR 
THEMRTXCnu" , •FUNCTION. RCUIEU FR 
OM RNV UINE-, -BV ENTCRING --R-". 
CLERR RLL", "ENTRIES BY ENTERINO 
p S ::.- fJUTER" ,"RNY LINE BY ENTE 

ISO print' 

170 PRINT "PRESS ""NEU LINE"" T 
O STRRT" 

18e INPUT R« 

190 aOSUB 4.0 

aee rem set up for mrx lao entr 

210 DIM B«ri00,12) 

ase DIM c t ie(9> 
sse FOR iici TO lee 
2A0 GOTO see 

aSO LET B$ 1 IJ =RS 

aee rem specirl coNomoN roR 

COUNT number ONC 

870 IF 1=1 THEN Lrr C C X) sURL B» 



13 J 

380 IF T>:1 THEN GOTO 300 

290 LET C (I> -^C <I-11 +URL B^tT) 

300 PRINT l.TRB A;B»(I);TRB 30: 
C (I) 

31© REM LIMIT NUMBER OF ENTRIES 

PER PRGE TO la 

320 IF IylS«INT (X/12) THEN GOS 
U8 4.0 

330 IF Irl2=INT ll^ia) TMEN PR I 
NT RT S.0;I.:RT 5,*;B»CI);RT 5.,aO 

; c< IJ 

34.0 NEXT I 

3SO PRINT 

3e0 PRINT RT a,0, "UHICH LINE DO 

YOU UISH TO RLTER? ■ 

OT'O INPUT O 

3SO IF 0>1 THEN GOTO 31© 

390 PRINT RT 3,0; "ENTER NEU URL 

ue OF LINE "; D; ■ 

4.00 INPUT F% 

410 LET BS(D)'=F» 

4.20 GOSUB 4.0 

4.30 IF = I-1 THEN LET CtOlcCfO- 
1> ♦URL Ft 

4.4-0 IF 0=I-i THEN GOTO 550 

450 FOR G=D TO (I-l) 

460 IF G=l THEN LET C (G) =UflL B« 
(G) 

4.70 IF G = l THEN GOTO S20 

4.eO LET CIG)=URL B* (G> +C (O -1 ) 

4.90 REM LIMIT NUMBER OF ENTRIES 

PER PRGE TO 10 

500 IF G>=I-10 THEN GOTO 3S0 

510 GOTO 530 

S20 PRINT 6; TAB *; B» (Gl .TRB 30.; 
C JG) 

530 NEXT 6 

S4.0 GOTO S60 

550 PRINT D^THB 4;B5tD};THB 30; 
C (D) 

5BB PRINT 



570 PRINT 

5B0 GOTO 7S0 

S90 PRINT RT 2,0; "FROM UMICH LI 
NE NUMBER?" 

600 INPUT O 

&10 GOSUB 4.0 

ea© LET T=(l-D-i> 

630 IF T > lO THEN LET T=10 

64.0 FOR O=0 TO T 

6S0 PRINT 0+J;TR8 4.; B* (D^U) ; TRB 

20; C (D+vJ) 

660 NEXT J 

670 PRINT 

6e«> PRINT 

690 GOTO 750 

700 GOSUB 40 

710 LET 1=1-1 

720 PRINT 1;TRB 4.; B* (I); TRB 30; 
C 1 1) 

730 GOTO 34.0 

74.0 REM SET UP CUES 

750 PRINT RT 18,0; "ENTER ""C"" 
TO CONTINUE" 

760 PRINT "ENTER •••S"" TO CLERR 

HLL ENTRIES" 

770 PRINT "ENTER ■•■■R"" TO RLTER 

RNY LINE" 

780 PRINT "ENTER ""R"" TO REUXE: 
U" 

790 REM SET UP RESPONSE TO CUES 

800 INPUT R$ 

810 IF R»» "C" THEN GOTO 70O 

820 IF R«= "S" THEN GOTO 190 

830 IF R»^. "R" THEN GOTO 360 

S4.0 IF R*="R" THEN GOTO SS0 

850 GOTO CS0 

660 STOP 

870 SRUE "CHLCULflTOR" 

88© GOTO 1 




Board-game 

N D Willink, 
Exeter, Devon. 

For THO.sr interested in how the ZX-81 can 
play games other than chess or draughts, this 
16K program will be of some interest. 

The rule of the game is that no fruit of the 
same kind can be in an adjacent square. 



no PRINT RT 3*N'»4.,7;N 

lOlS PRINT RT 4...a>N4-7;N 

130 NSXT N 

140 PRINT RT ai.,e;"iN HUTQPLRY 

' 150MINPIJT B» 
160 IF e»(l»«"V" THEN LET Ssl 
170 PRINT RT ai,0;>-OO YOU URNT 
TO PLRY FIRST?" 



ISB INPUT D» 

Vf ai,0; 



10«S PRINT «1 



S LET s«a 

S LET Q0"0 

IB LET K» = ' 

*e FO« M-S TO It 

30 PRINT RT N..8;K» 

40 NEXT N 

50 DIM H17.7) 

60 FOR N>a TO e 

70 FOR Ms2 TO 6 

75 LET fl <M iN) =3 

80 PRINT RT 2»M*a,a»N*B; " 

©S NEXT M 

90 NEXT N ; 

100 FOR N>1 TO S 



190 IF D»C1)«"N" THEN GOTO 500 

200 INPUT PC 

201 LET K=0 
201BLET K=0 
205 LET CO=eO+l 

207 PRINT RT 21,0;" 

208 PRINT RT 17, 10; "TURN-"; GO 
210 LET V»VftL R*<l5+l 

ai5 LET wa«OfiL A»(2)+l 

2S0 IF R CO, US) -3 THEN GOTO 30O 

aas PRINT RT 21,0; "TNUBLID MQUE 

230 GOTO 300 

300 PRINT RT ai,0;"ORRNGE OR RP 
PLE" 

310 INPUT C» 

31S PRINT RT 21, 0;" 

320 IF C»<li«"0" THEN LET x«l 

325 IF C*tl)*"R" TMEN LET X-a 

330 IF R (Uf-l ,US) >>X OR RIU.US + l) 



;-K OR R<U-l,ua)«X OR R(W,Ua-l>-X 

THEN GOTO 340 

335 GOTO 400 
' lOOPLET" fl"f C, uai -X 

402 IF X«l THEN PRINT RT 2»U4-a> 
S*U2+5. "O" 

4.10 IF X=2 THEN PRINT RT Z*\t*a, 

atya+s^ft;; -■ - 

50O«LET Z-INT CRND»2) +1 

saa LET M«INT <RNO«4) 4-2 

S03 LET N = INT <RNO»4> +2 

S07 IF fl(M,N)«3 RND ifl<M+l,N>C> 
Z RNO R(M-1,N><>Z RND R(H,Nt.l>C> 
Z RND RCM,N-1><>Z» THEN GOTO 600 

S10 FOR M-2 TO S 

515 FOR N^a TO « 

520 IF fi(M,N»-3 RNO (RCM+l,N><> 
2 RND fl(M-l,N)<>Z RND R(M.N*^1)<> 
Z RND fl(MjN-l)<>Z> THEN GOTO 60« 

S30 NEXT N 

S40 NEXT M 

5*5 LET K=K+1 

847 IF K'lO THEN GOTO 700 

550 GOTO SO0 « ,. „ „ 

610 IF Zal TMEN PRINT RT Z*H*Z, 
N*2+5;"0" ^ ^ ^ 

620 IF Z=S THEN PpiNT RT a»M-|.a< 
N«a*5; "R" 

625 LET R<M,N> =Z 

S30 IF 3=1 TMEN GOTO 500 

64eMOOTO 300 

70^PRINT RT a4,0;"I GIVE UP YO 
YOU UIIN 
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No question 

Tim Miller, 

Appleby -in- Westmorland, 

Cumbria. 



.smm 



This short routine is written in Atom Basic 
and ovcrcon^es the problem of the sometimes 
misleading question mark which is generated 
by Basic's Input statement. A response such as 
"Enter amount :" is much more suitable than 
"Enter amount ?". 
When the Atom encounters the word Input, 

Sounds of alarm 



David Harmes and David Martin, 

Chesterfield, 

Derbyshire. 



it first jumps to a subroutine in the operating 
system to print out a prompt. The address of 
this subroutine is determined by the contents 
of addresses # 209 and # 208 as a 16-bit 
address. 

All this program does is alter these addresses 
to a free area of memory at # 80 in RAM 
where a machine-code routine replaces the 
original values of # 209 and # 208 and jumps 
back to the Input routine without printing a 
prompt. This in effect means that the last 
character printed in Basic becomes the 
prompt. 



Although the program is simple, it is handy 
because of its length. The more complicated 
method of achieving this, which Acorn gives, 
is not only more than twice as long but uses 
three more of the precious 26 Atom variables. 

10 REM * SUBROUTINE TO REMOVE fNPUT 

PROMPT 
20 P= # 80;[LDA@82;STA# 208;LDA@254; 

STA# 209;RTS;1;Z ■ # FE940080 
30 REM • DEMONSTRATE USE 
40 PRINT "ENTER AMOUNT :";!# 208 = 2; 

INPUT A 
50 END 



'^m-m 



This is a basic program for an alarm clock for 
the Vic-20 with 3.5K. It starts by asking you 
when the alarm should sound — TIS is a 
24-hour clock. Then you must enter the time 
at which the clock should start. The inform- 
ation is then displayed on the screen. 

In lines 34 and 330 in the inverted commas 
— "fl" and "f?" - just press the corres- 
ponding function key. Press "fl " to switch the 
alarm off when the alarm is rung. Press "f7" 
when the alarm is not on to change the setting 
of the alarm. Note that 2.35 am should be 
entered in the form: 023500. 



1 PR INT" 3" 

3 PRINTCHR*<5> 

4 POKE36879,S«GOSt.i81i5i0 

10 INPUT "UliCORRECT TIME ";TI* 

20 PR INT" 3" 

25 PRINT-HHSTIME" 

30 PRINT'"3aiM«Jti";LEFT»<Tl»,2:>;" :";riI0*<;ri*,3,2>;" :";RIGHT*«;TI»,2> 

31 PRINT"ffiaia^LRRM" 

33 PRlNT"Zll«lUUU"fLEFT*<HL*,£>;"i";MlD*CTI*,3,2>;"j";RIGHT*<TI*,2> 

34 GETR* ! IFfi*»"F7"THENGOSUB400 
3€ IFRL*=TI«THeNGOSUB200 

4e PRIMT"»IS!l*irv'lC RLRRM" 

lie IHPUT-JaailJRLFIRM TIME "jfiL* 

120 RETURN 

200 P0KE36878,i5 

aie ppiNT-3" / 

220 POKE3687'4,25eiFORN-0TO500:NEXTN 

320 POKE36874,0 iFORN=0TO500 sNEXTH 

330 GETH* : 1FR*-"F1 "THENPOKESCSFS,©: RETURN 

340 GOTO220 

400 PR INT -a" 

410 INPLiT"fiLfiRM TINE ";flL* 

420 PR I NT" 3" : RE TURN 



Search and replace 



Darren llston, 

Stockport, 

Cheshire. 



m-^m 



Search and replace will search the screen for 

a character you specify and replace it with any 

other. Load this machine-code routine into a 

Rem Statement no shorter than 23 bytes long. 

Search and replace runs in a I6K ZX-81 only, 

Z-80 assembly listing Hexadecimal dump 

LD HL, (O.FILE). 2A OC 40. 

LD B, 24d. 06 19. 

DEC HL 28. 

INC HL. 23. 

LD A, (HLK 7E. 

CP118. FE76. 

JRN2, + 3. 20 03. 

DJNZ - 8. 10 F8, 

RET. C9. 

CP CHR.$ (n). FE CHR.$ (n). 

JRNZ 13, 20 F3. 

LD, (HL), CHR.$ (x). 36 CHR.$ (x). 

JR - 17. 18 EF. 

If this machine-code routine is loaded into a 
Rem statement, then Poking the values: 

16530. CHR.$, (n) 
where CHR.S (n) means the charaacr to be 
searched for. 

16534, CHR.$, (X) 
where CHR.S (x) means the character to be 
replaced. 



Test timer 



[^<^ms 



J Laidlaw, Aberdeen. 

I WROTE THIS program to make use of the fact 
that the MZ-80K's internal clock can be 
Poked to count to an accuracy of one-sbctieth 
of a second although, unfortunately, the hour 



count is lost and the minute count's maximum 
is 24. The program is short, occupying approx- 
imately 0.7K, and will run on all MZ-80Ks 
whatever the memory size. 



Id .<«4'»e5' V»446o R€H cursor >to*i?!cr!5 

>e PRlNT'O^e^ction -tiroer -hit * k«y" 

36 GET A»:ir ftf-"" GOTO 36 

■10 Tl*"-eeO0ee" rem set c tock to zsro 

5e ?0R 2-t TO 5 

?9 ?£flD ft. F REM *t+er c look to count 

ro =OKE fi.t^rEn to 1/53 0* * s#c. 

58 NEXT Z 

36 PRINT'S" 

i^O "OR Z=! TO iHT',t?MP<r'f2e00>:f.-EXT Z 

110 ?OKE -H.tREM ftw't clccU 

UO -0K£ 5324S+2.^i:.lt>9 REM dls»tlA^»;^ 

IS© GET fit IF n*-"- "jOTO 136 

140 rt*»rif «£M ti** **k*i-. t* r»*Ct 

1» POKS !;,8 POliE V.28 

16© PRINT"yo\«" *!««■- ",uEFT»!:a»,2>, 

ire PRIHT- -,HlD*'.ft*,3.2); 

189 Pi^IHT- -,RIGHT»ifl«,2> 

190 POKE ;<.ll :pRINT"Coritsnu#? <W/-H>' 
Zm GET fit 

210 %n r*itoi-« ci&t» htvi r*%iM» 

226 I? HJ--V" THEN RESTORE GOTO 49 

*30 fi€n f«.turn •: locu t* corouii *nd «ivei 

i4e IF rt*»"N-* TH6H TU='OOO0O0" EHB 

£50 GOTO i:60 

^0 IWrft 57351-ue.57'359.9,57349,2 



Micro maestro? 



J P Mcgowan, 
Huddersfield, 
West Yorkshire. 



7.fo, 



This program produces "music" on your 
ZX-8i. I am not absolutely sure how it works, 
but when the computer changes from fast 
mode to slow and vice versa, it makes a click in 
the cassette output port. If an amplifier is 
attached the oscillations can be heard. If you 
arc without an amplifier you could use a tape 
recorder to tape it and then play it back. 

For a lower note you can add the following 
lines: 

15 REM 
25 REM 

Here is the main program listing: 

10 FAST 
20 SLOW 
30 RUN 



Words of wisdom 



F K Carver, 

Plymouth, 

Devon. 



mixa 



This program is a very simple and easy-to- 
use substitute for a proper word processor and 
can be used by anyone who can use the Atom 
editing facilities. It is important that the first 
three lines are typed in exactly as shown. 

To use the program, input your text any- 
where after line 3 and it can be edited, added 
to, and so on, by using the standard Atom 
editing function. To print, type Control-B 
then run the program. 



11 


=?i8*256+«4GlD0D0 




2P.«?I;I=I+l!U.?r=13 




3P. • ! 1=1+3 


5U. I)=top;e. 




5 
6 

7 


FKC flTC3M ■ CHEAP WORDPRO' 








8 


TO USE PUT YOUR OWN TEXT 




9 


ANYWHERE 


AFTER LINE 3 AND 


IT 


le 


CRN BE EDITED, ADDED TO ETC 


■K 


11 


BY USING 


THE STANDARD ATOM 




12 


EDITING FUNCTIONS. 




13 








14 


TO PRINT 


TYPE CONTROL-B THEN | 


IS 


RUN THE 


PROGRAM ABOVE 










■ 
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.P-CK.D.KEPROM,«*.B0,„,,,„3 SYSTEM 



1 



(O] 



* VISIBLE LOi 

• STEP 
FIND 
VAR 
LVAR 
. DELETE X. 



I^'yI^ 



BEAD 
DATA 
RESTORE 

ELSE 

WHILE 

ENOWMILE 

YDUMP 



ON ERROR 
RtNOMBER X. V 
AUTO X. Y 
CURSOR X. V 
BEEP X. Y 
KEVX 
INKEY S" 
. ~...i«ai 



HEX 
IHEX 

OFF 

VECTOR 

ZtRO 

POP 

STOP 



Gr.nV ••*»' 






BOARD Sr^SSfc^S^|^6 



«,»w>.oo» 0";«;\„ 

o^v on much li-fle. 



ELDORADO GOLD '"«H)'amm,r,g m«,e,p*c»T 

SPACE «S"" " " •""•■ - - --a&f S:?:f i°^ 

MUNCHyMAlU '*"*P*V»<' f?.9S '^ - '"<»»<«^. a 1972 

STARTREK • ^ '^''e' 

«OMOKu fai '^ IwE Jay 20% ROYALTIES 

' ^OR ATOM- NASCOM & 
jSc^CROPROGRAMS, 

+ VAT 3115% 0>^H 

send SAE lor ^vj 

our Full CatalOQue t, ^ " ^ 



I® 




Deduct £1 per cassette 
when ordenng 
two or more- 



MICRO POWER Ltd, 

8 8ARegem|.«^' 



@oo^ 
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POWER CUBE 

BY ANTHONY ROBERTS 
Among the KJingon's treasures that you so 
cleverly won in our competition in April, is a 
puzzling little cube which could provide 
fabulous amounts of free energ\' should you 
just be able to connect it up correctly. 
• There are 12 connectors, each of which con- 
nects a pair of symbols on one face with the 



A £15 book token will be awarded to the first correct solution 
drawn from the compeiition bag. All entries must be at the 
Your Computer offices by the last working day in August. The 
name of the winner, the solution, and a competition report will 
be published in the October issue of Your Computer. 

If you want to set a competition for Competition Corner, 
remember that the simplest solution should be calculable by a 
short program rather than by any other form of reckoning. 




same pair of symbols on an adjacent face of the 
cube — as the picture shows. When they arc 
all in place, one symbol is left exposed on each 
face — and if it is not the same symbol left on 
every face of the cube, you will have short- 
circuited it and the resulting explosion will 
destroy everythmg for miles. 

Here is the unfolded plan of the cube. What 
symbol should be left? 

Competition 
results 

The nt'.mber of correct entries for the Vic 
expansion system competition in June made 
the choice of a winner as hard as ever. Wc 
finally awarded the Arfon motherboard to J W 
Brawn of Highficld, Willow l.ane, Goxhill, 
South Humbersidc, for his "One good Vic 
deserves a mother". 

Several other competitors felt that their Vies 
suffered from maternal deprivation. As 
Matthew Lewis explained "Vic needs mother 
— bored without her", while, on a difTcrent 
Solution to the June crossword. 
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tack, Jane Fjnlatson revealed that "My 
children arc bored with their mother and want 
to expand". 

Some puns were more groan -provoking than 
others. John Kcogh claimed "I Arfon got a 
good memory" and J Williams expressed the 
Vic owner's plight with "A Vic's 'arf off 
without an Arfon". Others that caught the eye 
were R White's "Such inflation becomes 
stimulation without aggravation" and Sue 
Dealler's sinister "VlCious micros have more 
bjte". 

The Golden Nugget problem attracted com- 
paratively few entries. If you noticed that the 
number of nuggesis collected on leaving the 
park is the cube of the number of trips 
through the park, it was easy to arrive at a 
solution without a computer: the answer, 32, 
is the cube root of thj final number of nuggets 
collected. Programming for a solution is 



straightforward once you have worked out a 
ibrmula for the number of pearls collected 
from the island on each trip through the park. 

Several programs found the simplest line, 
using only three variables. Since the number 
of coins used and the number of bags is the 
same, a single variable can serve for both. 

The winning solution drawn from the hat 
was sent in by Peter Hall of 10 Spcan Drive, 
Aspley Hall, Nottingham: 



10 LET B 
20 LETN 

LETS 
LET P 



30 
40 





B 
B 

N 



* 1 
(B- 1) 
50 LET N - N ' 3'P -I- 1 
60 IFN = 32768 THEN GOTO 80 
70 GOTO 30 
80 PRINT B; "COINS" 

B = number of bags; N = number of nuggets; 
P = number of pearls. | 
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ARCADE QUALITY SOFTWARE FROM LLAMASOFT!! 



Spectnun 

ATARI 

GRAPHICS/CHARACTER CREATOR 

Now you can define your very own custom charac- 
ter sets. Or edit the existing sets. Results fully 
displayed on screen in modes 0, l and 2. Many 
exciting features including: Save, Screen Modes, 
Reflect, Invert etc. 
Supplied on cassette wi th data £8.0 

SPECTRUM 

Full details of our range of Spectrum software 
available on request free of charge. Arcade games 
and utilities. SAE for details. 



ATARP 




by Jeff M inter 



Send Cash/Cheque/ 
P.O. with order to: 




LLAMASOFT SOFTWARE. 

Dept, YC, 
Lindon House, 
The Green, 
Tadley, 

Basingstoke, Hants. 
Tel: (07356) 5038 

WANTED! 

GOOD QUALITY SOFTWARE. 
SEND DEMO FOR QUICK 
REPLY. 

TRADE ENQUERIES WELCOME 
PLEASE ADD 5DP P&P 



DEFENDA! m/c 

Full feature version of the popular arcade game including; Swar- 
mers, Baiters, Pods, Landers and Humanoids. Controls: Up, Down, 
Thrust, Reverse, Fire and Smart Bomb. High resolution colour 
graphics. Joystick controls. 8k or 16k expansion needed. Only 

eio.oo 
TRAXX! m/c 

Vic 20 version of the brand new arcade game "Amidar" A Pack- 
man/Quix crossbreed. All machine code, fast and fun. Joystick 
controls. Hi-res colour graphics. 8k or 1 6k expansion needed. Only 
EIO.OO 

RATMAiM!m/c 

Kill the squeaking rats which fall from the sky before they dig in and 
prey on you! Game includes rats, hammers, men, mutants and 
spears. M/c, hi-res colour graphics. 8k or 16k expansion needed. 
Fast and fun for only £8.95 

BLITZKRIEG (3.5k) (Bomb B.A.) 

Fly your Vutcan bomber over enemy territory and destroy the city. 
25 levels of play. Hi-res colour graphics on the unexpanded Vic 20. 
Only £4.95 

UTILITY PROGRAMS (for unexpanded Vic 20) 

GAfy/IE GRAPHICS EDITOR, Create your very own custom charac- 
ters. Full features include Reflect, Save on Tape etc. 
SOFTKEY 24.24 key words inc. Peek, Poke. List, Save on your 
function keys. 

Both programs supplied on one cassette. 
Only £6.00 

Coming Soon, plug-in games cartridges 
at under £20 — please ring for details. 



^## 
%&<^ 



Great VIC Software 

New Programs for your VIC Computer 
On Cassette! 

COLOR & SOUND 



ALL PRICES 

INCLUDE VAT @ 15% 

AND POSTAGE/PACKING 



• Adventure 


ANY 3 


• Cattle Roundup 


• Head On 


FOR 


• Artillery Shoot 


• Target 


£28.50 


• Micro Maze 


• Hang In 




• Snake Out 


• Chase 




• Trapper 


£10.25 


Lunar Lander 


Home Finance £10.25 


EACH 


Wrap 


Math Drill EACH 




Breakout 


Hangman 




Black Jack 


Yahtze 




Pong 


Othello 




Slots 


Target Moon 




Alien Haiders 


Shooting Gallery 




Bombs Away 


Capture 



EGG ATTACK JOYSTICK 

This seemingly innocent electronic game of catch 
turns gradually into a hurried race of joystick control. 
The player must maneuver a nuclear reactor in order 
to catch radioactive eggs as they are dropped from 
advancing "monsters'" If the player misses three 
eggs, the Earth is no longer habitable and their turn of 
play is over. 12.95 

TUNNEL PATBOL JOYSTICK 

The player is required in this arcade game to 
maneuvre an android through a maze in order to 
harvest "Energy Crystals" and score points. As an 
obstacle the program randomly throws the android 
into the fourth dimension where it must battle the 
dreaded "Batwing" in order to survive. 12.95 



SEND 75p FOR FULL CATALOGUE 
(Refundable against purchase) 
DEALER ENQUIRIES WELCOME 

ANGLO AMERICAN SOFTWARE 

138a Stratford Road, Sparkhill 
Birmingham Bll lAG 021-771 2995/2736 



r, 



Please supply 



I enclose a cheque/PO (or £ made payable lo 

ANGLO A MERICA N or debit my 



Access card number 

Signature 

NAME 

ADDRESS 



ALL PRICES DV'CLUDE VAT & POSTAGE 

24 Hour answering service 

on 021-771-2995 for Access orders. 




L 
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CX)MPUTER NEWS 



JUNE PUBUCATIONS 



Beginner's Guide to BASIC 
Programming 

A P Stephenson 

Written with two primary purposes. First, many 
people wish to understand and make use of the 
exciting new technology that is now becoming 
available to the man in the street, but have no 
previous knowledge or experience. Second, 
there is need for a book that explains BASIC 
as used on microcomputers. 

Since computer programming is best learnt 
by 'doing', the book encourages the reader to 
write his own programs rather than slavishly 
copy out other people's 'masterpieces'. 

408 oil 84 X 1 60 pages £3.95 

Beginner's Guide to 
Microprocessors 

E A Parr 

• A down-to-earth and factual treatment of 

how microprocessors work. 
#A beginner's book suitable for the reader 

with an interest in microprocessors but 

with iittle previous knowledge. 

Avoiding the sensational aspects of the subject 
that have been a feature of so many books. 
Andrew Parr gets down to fundamentals. After 
an introduction to computers in general he 
explains in detail how the microprocessor 
works, its software and programming, and how 
it is integrated with peripherals to form a 
complete microcomputer system. 

Later chapters describe applications of 
microprocessors in control systems, robots, 
small business computer systems, etc. There 
is also a survey of microprocessor families 
(280. 8080, 6800 and 6502), and an appendix 
covers the various number systems used in 
microprocessor work. 

408 00579 3 224 pages £3.95 

ORDER NOW from your (ocal bookseller or 



26 BASIC Programs for your 

Micro Derrick Daines 

A collection of 26 new and varied games 
programs, from spelling tests to submarine- 
hunting. They are graded from the most 
elementary, usable on the simplest home 
computer, to longer and more complex 
programs suitable for more advanced 
machines. Derrick Daines has written the 
programs in an easy subset of BASIC and lists 
the variables and memory size required and a 
sample run so that the reader-should have 
little difficulty in modifying them for any 
suitable microcomputer, 

408 01 204 8 1 28 pages £4.95 

ZX81 Basic Book Robin Norman 

Covers the basic 1 K version, the additional 
facilities offered by the 1 6K expansion RAM 
and how to use the Sinclair ZX printer. There 
are 1 4 original programs for you to run on the 
machine (for 1 K and 1 6K versions), and for 
those confused by computer jargon (and who 
isn't?) there is a glossary of technical terms. 
Robin Norman assumes no initial knowledge of 
computing and his undemanding writing style is 
perfect for a beginner's introduction. 

408 Oil 78 5 1 76 pages £4.95 



JULY PUBUCATIONS 



ZX81 User's Handbook 

Trevor J Terrell and Robert J Simpson 

ZX81 owners wishing to learn more about their 
computer will want this book. It answers many 
questions about BASIC and machine code 
programming, and it explains the ZX81 
hardware and how it operates. Programs in 
BASIC and machine code are included, to 
illustrate many of the points covered in the 
text and to help readers develop their own 
programs. 

408 01 223 4 1 44 pages £4.95 
in case of difficulty from the publisher 



Please send me. 



.copy/ies of 



I enclose a cheque/PO fcr C 




Beginner's Guide to BASIC Programming 

(Stephenson) 408 01 184 X £3.95 

Beginner's Guide to Microprocessors 

(Parn 408 00579 3 £3,95 

ZX81 Basic Book 

(Nor.Tian) 408 01 1 78 5 C4.95 

ZX81 User's Handbook 

(Terrell and Simpson) 408 01223 4 £4.95 

26 BASIC Programs for Your Micro 

(Daines) 408 01204 8 £4.95 



FROM 

ADDRESS. 



ewnes Technical Books 

a division of Butterworths. Borough Green. Sevenoaks. Kent TNI 5 8PH 



(YC/8.82) 
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ZX81 OWNERS 

SPECIALISED PRODUCTS 
MODULAR EASY TO USE 
FOR HQMEilNDUSTRY b 
EDUCATION 



TE10 INPUT/ OUTPUT PORT - Easy to use. Fi<s between ZX & RAM 
PACK 'PRINTER (>f requifetll. No sSull required to connect. Can be used for 
such things as: - moiof conirol; sound/music generators, connoction to 
printers/ floppy drscs/light pont'other computers, temperature rrtonitoring, 
Mjuaro wave generating, control of rotating serials, ov«n trairt sets etc. Port has 
16 pfogrannmflbl* 1 ,'0 lines arvd may be used wiihoui any electronics knowledge 
to connect other add-ons. Motherboard reQuired ONLY when two or more add- 
ons are used at any one time. 

FULLY ASSEMBLED £17.95. 

KIT (WITHOUT CASE) £14.W. 

TE12 4 CHANNEL RELAY BOX - T© wit Port Contact rating:- 240v 
AC;1,5A - 24V DC or nOV AC,'3A Up to 4 units i.e. 16 relays can be 
operated E14.SC 

TE15 8 WAY TflANSISTOR DRIVER- £9.95 

TE17 8 WAY SWITCH UNIT [EDUCATIONAL)- ei2.95 

TE18 BWAY INDICATOR UNIT (EDUCATlONALt- C1i95 

TE20 JOYSTICK 6 FREE GAME - l2 Joysticks may bo connected via 
Motherborsd ) E12.95 

TE30 MOTHERBOARD— Allows nvuUiplos combinations of add-ons — up 
to 16 1/0 Unc<may be used - C15.96 

TE126 POWER SUPPLY- 6/7.5/9VDCat300mA - Required for usewith 
addons TE12/15& 18 E4,95 

23-23 WAY ZX Edge Con £2.85. Contact cleaner £2.30. 
16 WAY SINGLE SIDED EDGE CON £1.95. EXTENDED PIO NOTES £1. 
PRICES INCLUDE VAT 

Receipts afwtys provided: - Deltverv normally SK-Siock. ADD 

50p towardi p&p on a/I ofdeii under £20.00, with the exception 

of aeceisories, e. g. £d$eon, Full initruct/ons end exempl^s with 

all products. 

S£MD S.A.e. FOR CATALOGUE TELEPHONE OftOERS 

ACCEPTED 



. .^ THURNAU (ELfCTRONICS) ENG. 

mSaM WT T, 95 IIVEHPOOI no*D. 

CAOISHEAO. MANCHESTER M30 SBC 
lEL: 061-775 44fi1 (24 iMur) 



THE ZX81 
COMPANION 

ISBN 90721 01 1 
Price £7.95 incl. UK P&P 



If you have a Sinclair ZX81 and want to use it to its full 
potential then, as the experts have all agreed, this is the book 
for you. It contains detailed guidelines and documented 
programs in the areas of gaming, information retrieval and 
education, as well as a unique listing of the 8K ROM for 
machine code applications. 

'Far and away the best . . . once again Linsac has produced the 
book for the serious end of the market'. — Your Computer, 
November 1981. 



'The ZX81 Companion is a most professional product 
many good illustrative programs, tips and warnings'. - 
Education Equipment, October 1981. 



with 



'Bob Maunder's attempt to show meaningful uses of the 
machine is brilliantly successful , . . thoughtfully written, 
detailed and illustrated with meaningful programs ... To 
conclude — the book is definitely an outstandingly useful 
second step for the 2X81 user'. — Educational ZX^/81 Users' 
Group Newsletter, September 1981. 

Send your cheque for £7.95 to: 



LINSAC 



68 Barker Road, Linthorpe 
(YC) Middlesbrough TS5 5ES 




As a reader of Your Computer you'll agree that every issue is an invaluable reference. 

To keep your copies in order you'll need a binder, specially designed for Your Computer, 
to ensure every issue remains in good condition for your future use. 

To order your binder connplete the coupon below and return it to us, with your cheque. 
Prices, including VAT, postage and packing, are as follows; 

UK £3.45 

Europe £4.00 

Rest of the World £5.00 



To: General Sales Manager, Room 108, Quadrant House, The Quadrant, 
Sutton, Surrey SIV12 5AS, England. 

Please send me Your Computer binders at £ each. 

I enclose my cheque/ postal order for £ made payable to IPC Business Press Ltd. 

Name 

Address 
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100 FREE PROGRAMS 

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 



A 



▲ 



I1978H19 7 9I 




tfy-,-^^ '^''^^^M 




ATARI PRICES REDUCED 

We at Silica Shop are pleased to announce some 
fantastic reductions in the prices of the Atari 400 800 
personal computers We believe that the Atan at its 
new price will become the U.K.'s most popular per 
sonat computer and have therefore set up the Silica 
Atari Users Club This club already has a library of 
over 500 programs and with your purchase of a 400 
or 800 computer we will give you the first 100 free of 
charge. There are also over 350 professionally writ- 
ten games and utility programs, some are listed 
below. Complete the reply coupon and we'll send 
you full details Alternatively give us a ring on 01-301 

Till or 01-309 nil 



ATARI 400 

with 16K 



£199 



ATARI 400 

with 32K 



£248 



ATARI 800 

with 16K 



£449 



400/800 SOFTWARE & PERIPHERALS 

Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic 

Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business 

applications, you can buy the Atari 800 • Disk Drive * Printer together with a selection of business packages. 

Silica Shop have put together a full catalogue and price list giving details of alt the peripherals as well as the extensive range of software that is now 

available for the Atari 400 800, The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list 

as well as details on our users club. 

TXE FOLLOWING IS JUST A SIVIALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE: 



A CCtSSORIfS 

Cj«i1«j 
CoKtm 

Jovn<kt 

L« StKk • Jovii>ck 

•••Mm 

AO Vf NXVASJNJ 
"Seoh AOtmt Aoi 
tie I AcSv*ntuf«^nd 
Pir*ir AOr 
M«H»4A lir* 
voodoo Cmt 
T!i*COun| 
S:ra09C OOv 
MvtWrv fun 
P»f jriK) o* 
GhOlf Town 
Ho 10 S» itiand I 
Mo II SnIilWKi; 
No llCokkn VOT 
Ar^)t Wofmi 
Drfiecttoot 
GjIKliC Empirf 
Garje1>c-Tr4drr 
Lwn«r \jn6tf 



NoJ 
N«3 
No4 
Uti 

Hoy 
Ho» 
No 9 



i^ounu*n Shoot 

Suf Fiit» 
SurtdnOolf 

AUTOMATE 
SIMULATIONS 
C^v$^ CrtimCilc Ot>p 
OMcitoiwi of Hyn 

Oridoivt Ert 

IftvJliOrt OtiC^ 

Rricuc at Wtfle* 

St** WVtiOT 
Ttrr^l* of Apshfi 
VpC*t Rtach#t Api 

BOOKS 

Sme R»t Mtnvti 
CompuK Auri DOS 
ConiouK Sk Al*r, 

Compuir MtHfH 
Ot Rr Ai«>i 
DO$Ul>l.li<i L»l 
D0S2 MjnuX 
WlC AUri BOOlu 
Ob S«»m ti«i09 
«Vi<*v Mmun 



ausiMtss 

C*l«1illMU 
OcC'tiOA Maktf 

Crwh.it 

lAvOiCpn9 

Mo«t A La*n Aa«I 
NwnrA*! L««4tr 
P*yroii 

PctfOrt^I Fint Mgmi 
Purchu* Ljdgef 
S*ln LMtn 
SUtitt'O 1 

Sio<ic Coni'Oi 
THHmli 1 
Vit«*lc 
WHklv Pljnn«< 

fanuiVo^IO*! 

CtlKCiC Cutt! 

Mcoie 0( U)*T' 
Sjndi Of Mitt 
Wawrtoo 
Wo'KI Weill 



OYNACQMP 

CJWTiptlo 

C'vitiii 
Intoi^r AJorr 

MOA*fCh 

A^OO«vp;oto« 

NofTiinoel J»9MA 
ftin^ol Tr» Emp 
SPK( T,ii 

SOK* T'U 

Stua COM' 

EPUCATIQN 
(n^A»X 

Ai«e*sc 

Asrn ot CsakM 

CubbvlKll*! 
£l»m«n«rv B-OIOgv 

Fropm antr 

Hic^o^y O^ckory 
1n4t Co<npta 0*TI 

UKnom* 
Ulicmtn 
Wae«t4/* 



Matns.T«.To« 
^^•t»le 4i Croe So^^ 
MwfMvmp 
MuttC Ttrtni/Noutn 
tA»<C4l Coineuic 
Mv F.rti AlpnitKt 
Nv^txt E^iait 
Psivcak 

PrtwMnit Of U.S. 
Quiz Mmw 
Sla'vwc 
S«f«o3D O'lO"** 

T>fM R V.9tt Svi 
V.OIO Mjlh f 'Mh 

eOUC AT}0>j 
liom ATARI 

CO'l' f r«nch 
Conv German 
Conv ■ial>an 
Conv Spt<>>i>> 
Eintff Oaf 
Curosoin C & C«pi 

Inwit ToP'og l;'Jf3 

Muipc CompoMr 



Scram 

Statn & C»iia:t 

Totf*h Typifrfl 

British Hf rtla^t 

CribOaffr/Dominon 

Dam 

Eu'C^an Seen* Ji9 
Micirofv Ockory 
Huo-otv OurPOty 
>umbo J*T Uan^r 
SrtooU' & Billiardt 
Sutjnar^* Conimdr 
$uP*r Cubn t> T.lt 
Teuriurrwrvl Pool 

tWTlBTAINMENT 

trowyx 

AIj*p E99 
Anlhill 

Alttik 
Avalancftt 
e*Mi 

Blackjack Cmv\o 
Slock eui:if 
eiockEm 
a<jiT*otf Pool 



CMIto 

CtfltufiO^ 

Ch«Ck«' K'nj 
C^lrlet• Puzzia 
C<M*»c»*:ker 
Comtdv O.iktiv 
OKt Poktf 
Ooi Date 
Dorn.r»at*n 
Cwv^niii 
Eairpfft F»o«i 
GaJa^td * Holy Cn 

>i>.0 
Jukebox 
Uekiliaad 
Mtmorv M^tt^ 
>/.d« Touch 
MnOMu' 
Outirrv'Hovwuar 
Prnchool Gtfnti 
Pro eowi,n4 

Pl(Hl0i»f 

Rabbotz 
Rtvtrii II 

Salmon Rurt 

747 Li'^infi Sirnuf 

Scvpt Card Stud 



Siaaiv Atfu^r^tur* 

Sol'Wrt 

SpMtOiai* 

SpMtTrak 
Suluni Paiaca 
Tact Trok 
Tffry 

Winri}! Gold 
Wizardt Rawnga 

ENTEnTAINMCNJ 
(rom ATAm 

AlWfOidl 

B«i>>«:b*'i 
aiackiack 

CtAliOt* 

Chtti 

E'Marta^nA'itnt K«l 

M^ttila Command 
S0)M if!vadc'> 

Star R><Mri 

Suatr Sftikoui 
Vidro Eawi 

CHilNISVSJjMS 

Cron'frr 
F'0»tf 



Jiavi4yv*k«« 
Mittlen Ajiaroid 

Moulkaiucll 

ThrctholfJ 

UiyuniGaldtn f) 
Wnard* P<uic»« 

PEBIPMEWAVS 

Cai^lroflici P'lnteri 
D.ik Dtiv* 
Eptom Pr,nier( 
Program flccordtf 
RS732ln»rfact 
TharmaJ Prinwr 
leK Mtnvo^ RAM 
33K M«morv I^AU 

►tHSQMAL 'NT 
trjjm APX 
AOv f.t^vc S>>ltri^ 
Barn*^ Cumalor 
Biackiack Tutor 
Going To Th* Oofll 
KtrbO^rd Orjan 
Viortt Coot TutOf 
Parwnai F.tiwtt Prp 
Ptavtr Piano 
Sk»icf-oad 



AIDSffomAnd 
Asttml>l«r Editor 

Owmbler (APX) 
M'CrOiOlt Banc 
PMcal (APX) 
P1I01 (COhwmarl 
Pilot lEducxor) 
PrograrrNmirhg Kit 

SAHTACHUZ 
Stilct of Arwnmion 
BobtBuiinan 

Oiipiav Uin 
Oraphm Mach.rw 
Kidl ^t, i 

HOr'JOoial Scrolinj 
uatnf wamorv Mao 
M..-»i W^m ProctHOr 
Pagt Fi«ping 

Pl»¥frMi»ilfCr 
Piar»r Piano 
SOuridl 
Vdical Scrollit»B 

tMlfil^WB 
lama loa domw 



FOR FREE BROCHURES -TEL: 01-301 nil 



FREE LITERATURE 

I am intBfesled in purcItMir>g art Awi 400 800 compultr and 
would tik* 10 receive co{><«t o> your b>ochui«$ and tMt repont 

at well as vour pries list C0>v«rir>g all of the available Hardware 
and Software: 



Name... 
Addreea. 



L Postcode. 



lYC 08SZ)-Your Computer-August 1382 
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Read this ad 



You: ''Darling, I've decided to buy a 
computer." 

Her:'***++**??!!***@XX??££**??!!?offr 



You: Tes, I know we could do with a 
new washing machine. But the new 
Dragon 32 Computer is much more 
important It's the first computer 
actually designed for aU the family - 
and it costs under £200!" 

Her:"**++??!!@££??!fortuner 

You: TSIo, I'm not being selfisk Com- 
puters are for the whole family - and 
they're going to play a big part in the 
children's future! 

Hen ''Oh?" 

From this point 
on, the conversation 
should follow more 
reasonable lines. 
Allowing you to fully 
explain the many advan- 
tages of the new Dragon 
32 family computer. 

32KRAMFORUNDER£200r 

For a start, the Dragon 
offers 32K RAM. Your wife may 
not understand that, so just tell 
her that the Dragon's capabilities 
are truly massive - at least twice 
as powerful as its competitors, 
with some features you wont find 
even in more expensive units. The 
Dragon will give you aU the power 
you're likely to need, and more, to 
create your own programs - along with 



an exciting range of software which can 
do anything from helping with kids' 
spelling and arithmetic to creating your 
own cartoons. 

THE FIRST FAMILY COMPUTER. 

All of which brings you nicely Xo 
the point where you tell your wife just 
how much fun the kids will have with 
the Dragon. How it will save her all that 



Television 
not included 
in price. 




"^^ money on those 

Space Invader machines. 
How it will magically translate simple 
typed instructions into beautiful cfraw- 
ings and designs using set, line, circle, 
draw, scale, rotate and paint features, in 
up to 9 colours - and play and compose 



tDVDurwife 



SPECIFICATIONS 



6809E MICROPROCESSOR. Pet. Apple. Atari 400, 
BBC Micro, and VIC 20 siill have the less powerful 6502. 



32K RAM (as standard). At least twice the power of 
sinailarly priced machines. Expandable to 64KRAM. 



EXTENDED MICROSOFT COLOUR BASIC (as standard). 
Featuring: ADVANCED GRAPHICS (set, line, circle, 

paint, print, draw, rotate and print using). 

ADVANCED SOUND 5 octaves. 255 tones. 

AUTOMATIC CASSETTE RECORDER CONTROL. 

FULL EDITING withlNSERT and DELETE. 



9 COLOUR, 5 RESOLUTION DISPLAY. 



USE WITH ANY U.H.E TV and/or separate P A.L monitot 



PROFESSIONAL QUALITY' KEYBOARD. 
Typewriter feel. Guaranteed for 20 million depressions. 



PRINTER (Centronics parallel). 



JOYSTICK CONTROL PORTS. 



with 5 octaves of music. How it will 
engross your children in mind-boggling 
adventures in dungeons and caves with- 
out even getting their knees dirty And 
the Dragon works with any U.H.E TY 

THEYLL LEARN AS THEY PLAY 

And then you can casually point out that 
although the kids are having fun, 
they're also learning. And within 
a very short space of time, the 
•^-""^ whole family will be completely 

at home with programming - with 
computer language -with every aspect 
of how computers work Which can't do 
their future prospects any harm at all. 

BRILLIANTLY SIMPLE 
INSTRUCTION MANUAL. 

The Dragon is made in Britain, 
designed with the help of British Univer- 
sities. And it's also worth remembering 



that the Dragons instruction manual 
is clearer and easier to ■ - - 
understand than any 
otherhomecomputer's. 
That its top-quality 
keyboard is as easy to 
use as a typewriter, and 
so well made it's guaranteed 
for twenty million 
depressions. 

TAKE THE FAMILY DOWN 
THE HIGH STREET 

And if she still wants to know more, 
take her to see the Dragon 32, It'll soon 
be available in most good stores - or you 
can send the coupon for further details. 

And if you're one of our many lady 
readers, please accept our apologies. 

Perhaps you'd like to read this ad to 
your husband 

DRAGON 32 

The first family computer. 




To: Jean Webster, Dragon Data Ltd, Queensvvay, Swansea 
Industrial Estate, Swansea. Glamorgan SA5 4EH. 
Tel: 0792 58065L 

Please send me further information about the Dragon 32. 



Name 



Address 




YC 

A member of the Metioy Group of Companies. 



ADD ON. PLUG IN. 



PRINT OUT 



f 



u 



I 



I 



the flexltile orlnt out facility for home computers. / ^"^ 



At long last it's possible for every home computer user to have a hard copy of 

program listings. The AMBER 2400 Matrix Printer is the first low-cost complete 

printer with the flexibility of parallel or serial inputs to make it compatible with 

most home computers. 

Priced at just £69.99 plus VAT, the AMBER 2400 is available for the first time this 

August and has a most impressive specification. 

• 24 characters per line standard text • Full graphics capability - each dot is 

individually programmable • Conventional 25 pin 'D' type plug • Serial and 

parallel input • CTS/Busy output • Serial baud rate selectable from 75 to 9600 

baud • Mains Powered • Injection moulded case for strength • Size of just 

80mm X 160mm x 160mm (H x W x D) • Uses low-cost plain paper rolls (90ft 

for 45p) • This is not a thermal or spark dischai^e type printer 

This is the printer you need, write now telling us what computer you use. 

including a SAE, and we'll send you the AMBER 2400 Matrix Printer leaflet We're 

also accepting advance orders for the AMBER 2400. 




AMBER CONTROLS LTD. 

Central Way, Walworth Industrial Estate, 
Ando\/er, Hampshire. 



miCRDPiCE ELECTROnkCS 

LONDON'S BIGGESTACORN STOCKIST 



Working BBC "A" and "B" machines in the shop 
Call in for 'hands on' demonstration. 

BBC Bargains 

BBC Model 'A' £299 
16k RAM 32k ROM 
Full-colour high- 
resolution graphics. 
BBC Model 'B' 
£399 K£7p*p) 
32k RAM 32k ROM 
1 6 colour graphics 
BBC Disk Interface £69 
BBC 'B' Upgrade Kit £130 

This Is (he official kn. beware of imitations, they will 
invalidate your guarantee. '(These prices 
include fitting - send or bring in your machine > 
for instant upgrading) 

BBC Single Disk Drive 
£235 (*f2.5o p*p) 
BBC Dual Disk Drive 
£389 (+£2.50 p+p) 



Powerful Printers 

Acorn AP80A Printer 

£199 (*£4.50p*p) 

Lowest ever price! 
Acorn AP100A Printer 
£228 {* £4.50 p'p) 
Both with free cable below. 

Parallel printer cable 

£15 (+75p p-p) 
Paper £14 per 2,000 (+ £3.50 p«p) 



Mighty Monitors 

12" Green Screen Monitor 

£95 (* £6.50 p+p) 

14" BBC Colour Monitor 
£279 (*£9.50p+p) 





OFFICIAL 
Atom Attractions HJIDO 

Atom kit £135 {*£3.50p+p) CTAAI/ICT 
Colour Atom £199 ('£3 p*pj MUvMM 

Atom Disk pack cut - price Cassettes 

£335 (+ £2.50 p+p) CI 2 Data Cassettes 40p each 

£4 per 10(£lp*p) 



DDL. UdSSeilc L^O (*r Z p*p} Attention Local Authorities. Schools. Businesses. As London's largest Acorn dealer we can supply from stock 

BBC Joystick £1 3 (* £1 P'^P) an your hardware and software requirements — after — sates servicing guaranteed. Official orders accepted. 



ALL PRICES INCLUDE VAT. FOR FURTHER mimnARF Fl FrmnnLP^ 

DETAI^AND MAIL ORDER LIST SEND LARGE S.A.E. IjJ!^VLE LaSe Ed"SdI"eX HaI^ 
Open Mon-Sat 9am-6|im.Thurs 9am-lpm TEL: 01 959 7119 telex 881 3241 
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What do you do wh«n you want to make your micro more powerful? 

You add memory. Memory Is the most expensive part of a microcomputer. For 
example, to increase a 2X81 from 1 K to 1 6K o( RAM costs over 70% the price of 
the micro itself. The rest of the cost is shared between the CPU. ROM. the 
circuit board, the case, the keyboard, the various plugs ar»d sockets, as well as 
the manufacturing and marketing expenses 

Wh«t do you do when you grow out of your 2X61, ATOM or VIC? 
Throw them away or give them to your kid. and buy a more powerful machine. 
All you really wanted was a new CPU and a new ROM. probably the least 
expensive bits of integrated electronrcs. and yet you have normally to replace 
everything. One way ol tackling this redundancy problem is to have a system 
which uses a universal bus. such as the STOO. The majof cost of this type of 
mother board system is a big case full of sockets, and a large fan-cooled power 
supply to cope with future expansion The case alone wrll cost more than, for 
example, a VIC or ATOM. Although such a system allows some versatility in 
plugging in various boards ranging from CPU to disc controller, and allows 
upgrading of the computer, it is fundamentally limited by both the finite 
number of expansion slots and the large initial outlay. 



What is so different about ORGANIC MICRO? 

ORGANIC MICRO is a new concept in the packaging and organisation ol a 
microcomputer. It relieves you of all the constraints on expansion and 
upgrading. 

IT GROWS WITH YOU. 

It consists of a family of modular units, each housed in an identical case. 
carefully designed to be both stylish and functional. Each unit can be equipped 
with different internal circuitry to perform respectively different functions. 
Each carries its own physical and electrical connections so that units can be 
connected- into a linked multifunctional assembly which can be readify 
modified or extended. In this way a microcomputer can grow from a simple 
starter system into a fully fledged machine as your needs evolve The system 
will always be smartly packaged at each stage of its expansion because of the 
way the identically packaged modules interlock. Specific requirements can be 
met by adding a new unit, and the CPU module can be replaced when 
necessary, instantly creating a new and more powerful upgraded 
microcomputer The old CPU could be used as the heart of another system, 
there is no reason to throw ii away. 



ORGANIC MICRO will serve you forever 



AVAILABLE NOW - modules to turn your ZX81 into an Organic Micro. 



PERSONA — This module is the basis on which the system grows. It buffers m 
all the Signals from the ZX8i expansion port via a 44-way ribbon connector. It 
then talks to other modules via a 64-way ORGANIC BUS configured SO that it 
fits onto the given 2X81 Memory Address Map, Up to 4 Mbytes of the 
addressable positions are allowed, all signals for dynamic memory operation 
are generated on board. Other modules respond when PERSONA sends their 
individual SLOT signal along ihe bus A generous -r / - 5 volt regulated DC 
supply powers all the modules £24.95 

MINIMAP — This extends the 64K of the ZX81 address space up to a possible 1 
Mbyte The space is organised into vertical S4K PAGES divided into 
SEGMENTS labelled FILE A. FILE B. ROM. TOOL. DATA. PATH and SLOT. Up 
to 16 horizontal PAGES can be supported. All this memory can be defined 
dynamically from within a program, allowing, for example, a program in a FILE 
SEGMENT to manipulate the contenis of DATA SEGMENTS. £29.95 
RAM 08 — This low-cost basic memory module has 2K of memory expandable 
up to 8K simply by plugging in extra RAM chips in the vacant sockets. It is 
located m a region ol address space not used by BASIC programs and is ideal 
for data or machme-coded routines which might be shared by several 
programs £19.95 

RAM 16 — The remarkably low cost of this memory expansion module 
demonstrates the economy achieved by generating all signals necessary to 
operate the dynamic memories from PERSONA. On-board address decoding 
permits the simultaneous use of many RAM 16 modules, in common with all 
the memory modules it can be enabled.'disabled under the control of an 
external signal. £21.95 

RAM 64 — Providing 64K of memory expansion arranged as four blocks of 16K 
all of which can be used simultaneously (unlike other available 64K add-on ) 
under the control of MINIMAP. £64.95 

OROM — This sophisticated and useful module is a non-volatile memory of 2K 
expandable to 8K This is achieved using ultra low power CMOS static memory 
m conjunction with a Nickel-Cadmium battery, which is continuously 
recharged during normal operation. An invaluable module, especially for 
saving programs under development, or often-used routines or data, making 
tedious cassette reloading and saving unnecessary. Individual 2K blocks can 
be protected against accidental overwriting. £32.95 



TOOLKIT — Up to four 2K EPROMS can be used in this module, which are 
located in address space after the ZX81 on-board ROM. This allows the calling 
of TOOLKIT-held routines using the USR function Since they can be 
individually enabled/disabled, several TOOLKIT modules can be used under 
MINIMAP control. £17.95 

PERICQN— a — General purpose peripheral interface providing 24 lines ol 
Input/Output Up to four such modules can be simultaneously used allowing 
basic I/O, strobed I/O. and bidirectional 6 bit data transfer with handshakes. 
£22.95 

PERlCOhf— b — For access and control of the outside world The 24 lines are 
capable of directly operating relays or diving long signal lines On-board 
address decoding allows Ihe simultaneous use of up to four such modules. 
£27.95 

PERICON— c — A Centronics parallel interface permitting the ZX81 user to 
drive a 80-column dot-matrix printer. £34.95 

USERFONT — An option available on OROM, ROM 08, or TOOLKIT, this 
allows the ZX81 user to define a set of 128 display characters dynamically 
under program control £6.95 

How toorder; Simply use the order form below and either enclose a cheque or fffl 
in your Barclay/Access card number Please allow 28 days for delivery There is 
a 14 day money-back option 



OTY 


Module 


Price 


Total 


1 


PERSONA 


£24.95 


£24.95 


























1 enclose a cheque/PO to 
BASICare Microsystem Ltd for £ 


TOTAL 




VAT 15% 




Please charge my Access/Barclay card 


POSTAGE 


£1.50 


No: 




GRAND TOTAL 





Name: 



Address: 



I 



BASICare Microsystem Ltd, 

5 Dryden Court, London SE11 4NH 



YC8 



Tel 01-735 6408 
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AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 



• DATA PROCESSING 

The 2X99 gives you software control of up to four tape drives 
(two for reading, two for writing) allowing merging of data 
files. This is achieved by using the remote sockets of the tape 
drives, controlled by USR statements or commands. 

• RS232C INTERFACE 

The ZX99 has an RS232C output allowing connecting with 
any such printer using the full ASCI I character code (you can 
now print on plain paper in upper or lower case, and up to 
132 characters per line) at a variable band rate up to 9,600. 

• SPECIAL FEATURES 

There are so many special features it is difficult to list them 
all, for example: 

AUTOMATIC TAPE COPY: You can copy a data file regardless 
of your memory capacity as it is processed through the Sinclair 
block by block. 

TAPE BLOCK SKIP: Without destroying the contents of RAM 
DIAGNOSTIC INFORMATION: To assist in achieving the 
best recording settings. 

The ZX99 contains a 2K ROM which acts as an extension to 
the firmware in the Sinclair ROM. The 2X99's ROM contains 
the tape drive operating system and the conversion to ASCII 
for the RS232C output. 

There is an extension board on the rear to plug in your RAM 
pack (larger than 16K if required). The unit is supplied with 
one special tape drive lead, more are available at £1 each. 




• ZX99 SOFTWARE 

We now have available "Editor 99", a quality word processing 
program including mail-merge, supplied on cassette for £9.95. 
Also following soon: 

* Stock Control * Order Processing 

* Sales Ledger * Debtor? Ledger 

* Business Accounts * Tax Accounting 

Dept. YC4 Data - Assette, 44 Shroton Street, 

London NW1 6UG. 01-258 0409 



dotQ-o//ettei 

44. Shroton Street 
London NW1 

Tel 01-258 0409 



■Q 




>E399 CASSETTE RECORDER 
£25 inc. P & P. 

Tested with ZX81 and Acorn. Ideal for recording 
and loading your programs. Features. Cue and 
Review, Din socket, tape counter, tone control, 
built-in mic, autostop, mains/battery operation, 
auto-record level. 12 month guarantee. 

Please enquire about our BBC recorders. 



STAR DP8480S 

£299 — plus £6 Securicor delivery 

RS232C interface, bi-directional, 80 CPS, 
80 column printer. Works with ZX81 and 2X99 
also BBC, Atom, Tandy and most other major 
computers. 




► BBC CASSETTE LEAD 

7 pin plug to two 3.5mm plugs and one 2.5mm plug. 
Only £2 inc. P & P. 



»E690 REVOLVING CASSETTE RACK 



Single - £2.99 (holds 32 tapes or 20 in cases) 
Double - £5.99 (holds 64 tapes or 40 m cases) 
Treble - £8.99 (holds 96 tapes or 60 in cases) 
Quad - £11.99 (holds 128 tapes or 80 in cases) 




r^i 



ORDER FORM 



ET 



COMPUTER CASSETTES 

High quality, screw assembled cassettes supplied 
with library boxes. Any lengths available. 



C5-35p C10-37p C12-38p 

015 - 39p 020 - 41 p 025 -.45p 
030 - 44p 



TS 




Dept, YC4 Data - Assette, 44 Shroton Street, 
London NW1 6UG, 01-258 0409 



item/Code 


No. 


Price inc. P 8t P 


Total 


































Cassettes; Add mi n £1.50 or 10% P 


&P. 




• 



I 

=a= ^_^ Cheques/PO made payable to Storkrose Ltd. 
I ^^ «^^ Charge my Access/Visa No 

Signed ___^.^^_^_^^.^__^^_ Name .^^^.^_^_^^^ 
I Address 



-J 
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MEMORY DEVICES FROM: 

GCC ELECTRONICS 



Tel: 0223 21044 




Telex: 817672 


EPROMS 


G500 


Family 


MEMORIES 


2708 200p 


E502 




375p 


2114LP2 90p 


2718+5V 200p 


6520 




285p 


2114450 85p 


2732 385|> 


6S22 




375p 


4116-150 30p 


2532 365p 


6532 




52ap 


4116-200 B8p 


2764 120QP 


6545-1 




SQOp 


4816-2+5V 250p 
4164-200 410p 


6800 Family 


Z80 


family 




6116150 370p 


6800 2711D 


CPU 




315p 


5516-250 63Sp 


6802 325p 


ACPU 




350p 




6810 riQp 


CTC 




270p 




6809 8SQ|» 


ACTC 




290p 




6850 135p 


PIO 




340p 




6821 ITQp 


APIO 




350p 





We supply 74LS TTLs, CMOS 4000 Diodes. Transistors, etc., etc. All components 
are guaranteed prime parts, from leading manufacturers. 

Orders from Government, Educational and Overseas buyers welcome. Special 
prices for volume enquiries. Please add f 1 post and packing plus VAT at 15%. 
Minimum order flS.OO. 



GCC ELECTRONICS 

18 CLAYGATE ROAD, CHERRY HINTON 

CAMBRIDGE CB1 4JZ 

TEL: 0223 210444 TELEX: 817672 



ZXfll BQfTWflfiE 



Enemy aircraft approaching from the rear!!! Can 
you defend your plane against enemy attack? 
Beware, the more you shoot down, the faster they 
get. 

An exciting machine code video game with 
impressive graphics. Features include: best score 
of the day, auto-repeat on the control keys, auto 
return to the self-demonstrating title page. 
Requires 16k RAM 
Supplied on tape, with instructions. 

Action packed fun for only £4.45 

1=JGhTER PJLQT 

15 feet... 7 feet.... Touchdown! 

Another successful instrument landing. Approach- 
ing at 150 knots is not always as easy as this. You 
are in full control from take-off to landing during 
this real-time flight simulation of a jet fighter. The 
sky is the limit! Fly a different mission every time. 
Endless scope for improving your instrument 
flying skills. 16k RAM Required. Supplied on tape, 
with full instructions. 

Super value at £4.45 

All prices inclusive 

(Overseas add £0.55 p&p per tape) 

All products guaranteed, refund if not satisfied 



Digital Integration. 

22, Ash Church Road, 
Ash, Aldershot, 
Hants, GU12 6LX. 



MAIL ORDER ONLY 







ZX MICROFR IR 

Buying your first 
computer? 

Looiiing for 
SP ECTRUM softwar e? 

Want to expand 
yourzxsi? 

Need teclinical 
advice? 



Whatever the problem you'll find the answer at the ZX Microfair- 
the user friendly show exclusively for ?X Computers. 

With the growing range of ZX products now available you1l want to 
choose the best. Now you can see for yourself and try them all out. 

Chat with the experts before you buy (there's a whole section for 
local user groups) or just browse through the new books and 
magazines. 

You can see demonstrations, displays and many new products. 
You can even sell your micro or pick up a bargain at the bring-and- 
buy sale. 

The Westminster Exhibition Centre is large enough to see it all in 
comfort — without queuing! 

Whatever your interest - hobby/home, business or educational, 
there's lots to see at the Microfair. 
So come along to the ZX event of the year and make the most 



of your Sinclair Computer! 



Admission: Adult 60p: Child (undet 14) 40p. 

Advance tickets from: 

Mihe Johnston. 7' ParKLane. 

London N17 OHG (Enclose S.A L). 



ZXHllCROFfUR 



Oneday=10amto6pni. 

August 21st. Westminster Exhit)ition Centre 

( Royal Horticuftural Society New Hall ) 

Greycoat Street, London SW1. 

Nearest Tube, Victoria or St James'Park. 
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YOU'VE SEEN THE PICTURES NOW SEND FOR THE BOOHS 



BBC Microcomputer or Acorn Atom 

Acornsoft is the software 
division of Acorn Compucers, 
designers and manufacturers, of the 
BBC Micro and Atom. 'We know 
better than anyone the capability of 
the machines, we know how to get 
the very best from the hardware. And 
we have produced a range of 
exciting games, exacting business 
and useful household software. 

The Biggest Range Available 

Acornsoft sofh^'arc ranges from 
authentic arcade games like 
Snapper to Algebraic Manipulation 
to Desk Diary to other languages like 
FORTH and LISP. Striking colour, 
amazing sound effects and powerful 



graphics arc all used to the full. And it 
docs not stop there. There is a 
complete range of manuals, 
accessories and plug:;in ROMs. 
Free ftrodiures 

Just clip the coupon or write to 
us and we will rush our catalogue 
absolutely free. Cant wait for the post 
ring 01-930 I6l4 now! Don't delay- 
do it today. Let Acornsoft help you 
get the best from our machine and 
open the doors to your imagination. 

Acornsoft and Atom are rcgi.stcrcd 
trade marks of Acorn C:omputt.r> Ltd. 

>ICORNSdFr 

4A Market Hill, 
CAMBRIDGE CB2 3NJ. 




Plea-se rush mc 

my free 

literature from 

Acornsoft. 

OAtom 

OBBC Plca.<ctick 

Name 



Address 



Postcode 



The ultimate 

SINCLAIR ZX 81 (16K) & SPECTRUM 

DATABASE FILING SYSTEM 

by DALE HUBBARD 

Fed up with boring games — make your ZX81 work for you! 
The one you've been waiting for!! 

Cassette based 

Clear "menu" operation 

Facilities include sort, search, list, delete, change, total numeric field, save and load file, line print, etc. 

Complete with demonstration file and full instruction/application leaflet. 

Requires 16K Ram pack. 

Applications: Recipe file 

Stamp/coin collections 

Inventory Control 

Employee Data 

Record Collections 

Magazine article catalogue 

May be used for any application where fast access is required to stored information 



Access accepted 

Send cheque or P.O. or credit card number to: 

GEMINI MARKETING LTD. 

9 Salterton Road, Exmouth, Devon EX8 2BR. 

Or telephone us with your credit card order 
on Exmouth (03952) 5832 

DESPATCH BY RETURN 



ONLY 

£5.95 FULLY INCLUSIVE! 



A^^' 
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COME AND MEET VIC 

AT YOUR NORTH LONDON VIC CENTRE 



.SALE — VIDEO GENIE — SALE — , 



EGSOOS 
GENtEi 
GENIE II 
EG3014 



£240.00 
£269.00 
£269.00 
£185.00 



EG400 
EG3020 
EG3022 
EG3015 



£195.00 
£35.00 
£55.00 
£85.00 



VIC SINGLE FLOPPY DISK-. 

mm 



r 




174K Byte Storage 

Direct Interface to VIC 

Direct Compatibility with 
printer 

ONLY £335.00 



VIC CASSETTE DECK — 

* Direct Interface to VIC 

* Tape Counter 

ONLY £34.00 

supplied with Free cassette 
with 6 Programmes 



VIC EXPANSION UNIT — 

• 7 Slot expansion board, for: 
extra memory, Program- 
ming, Games, etc. 

• Modulator Holder 

• Enclosed Power Supply 



EXPANSION UNIT 
with UD 
ONLY £85.00 



VIC 20 COMPUTER, 



A Typewriter Keyboard. 

5K memory-expandable 
to 29.5K. 

8 programmable 
function keys. 

High resolution graphics 

Music in three voices and 
three octaves, as well as 
sound effects 

Eight border colours and 
sixteen screen colours 



-SALE — UK101 KITS — SALE-, 



P.P.!. 

Prog. Sound 
P108 Eprom 
Jl Expand 



£19.95 
£19.95 
£19.95 
£ 9.95 



Colour 
£59.95 
Memory 
£79.95 



VIC PRINTER. 




** SPECIAL SUMMER OFFER ** 

ONLY £165.00 + FREE 
CHOICE OF GAMES 
CARTRIDGES 
(Worth over £17.00) 



80 characters per line 

* 30 characters 
per sec 

* Dot Matrix printer 

* Tractor Feed 
ONLY £185.00 




CARTRIDGES 

8K Memory £34.00 

16K Memory £56.00 

Programmers Aid 
ONLY £27.50 

Super Expander 
High Resolution 
graphics with 3K 
RAM 

ONLY £27.50 

SPECIAL SUMMER OFFER' 

MACHINE CODE 

MONJTOR 

ONLY £25.00 



'^'^^^^ 




** SPECIAL SUMMER 
EXPANSION UNIT WITH LID AND MACHINE 
CODE MONITOR CARTRIDGE ONLY £100.00 



TERMS OF BUSINESS 

Please add 15% VAT to all Prices. 
Deliver charged at Cost. Prices valid 
for coverdate of this magazine. 
Phone or Send your Order TODAY 
using 

ACCESS 

OR 

BARCLAYCARD 



I Please send me a copy of your 'VIC 
I LIST containing Software, Hard- 
I ware and Books for the VIC 20 

NAME 



gnnm 



mmSi 






IE electronics 



ADDRESS 



48 JUNCTION ROAD,ARCHWAY,LONDONN195RD100 yds FROM 
ARCHWAY STATION TEL: 01-263 9493/01-263 9495 TELEX: 22568. . 
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ARE YOU A ZX81 USER WHO'S NOT 

PLAYING GAMES? 



/ 



V 




£47.50 

Including VAT. 

complete 



• Each ECR81 comes complete with its own individual 
certification tape, tested and serial numbered to prove your 
machine reliability. 

• Mains Operation only. 

• Mains & DIN connector leads provided. 

• Certification of tape head alignment - height and azimuth. 
9 Certified tape tension, torque and speed. 

• Fast forward and rewind tape search controls. 
The ECR81 is also suitable for Sinclair ZX80 

• Please allow up to 28 days delivery. • The ECR81 is 
backed by our 14 day money-back option. 

MOIMOLITH 

electronic products 

Telephone: Crewkerne 0460 74321 Telex: 46306 



ECR 81 DATA RECORDER SAVES AND 
LOADS YOUR PROGRAMS EVERY TIME! 

The ECR81 Enhanced Certified Recorder from MONOLITH is a 
major advancement in cassette recorder technology which minimises 
the problems associated with standard audio recorders. The unit is a 
high reliability program store for ZX computers based on a modified, 
proven cassette mechanism. The two sections of data recording 
circuitry automatically ensure precise levels are written onto the 
tape and that optimised signals are received by the computer. 



THE ECR81 tS NOT SUITABLE FOR AUDIO REPRODUCTION 
NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED 



To: MONOLITH ELECTRONICS CO. LTD.. 5/7 CHURCH STR£ET, CREWKERNE. SOMERSET , 



Ple4iC upply me with: 


PriOG 


^Total 


(Qtv) Monolith ECR 81 Enhtnctd C«iti(i*d R««ord«rU) 

to DC ut«<] with my ZX81 


£47.50 

(EjcM 




1 »llo enclOM P0ft*se & packing per recorder 


£2.50 






1 


<»1«*ie print 





H.^,: M,/Mr,/Mi«. I I I I i I I I M I 1 I i M I I I I I I 
A.dre« I I I I I II I M I I U I 11 II I I I I I I I 



I 



! I I I I I M ! I I I I I I I I I M I M I M I II 



'J 
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PERSONAL SOFTWARE SERVICES, 112 OLIVER S1REET, COV&ITRY CV6 5FL 

ZX81 OWNERS 

LOAD/SAVE 16K 
ONLY 26 SECS 




> 



•Verify successful saving of programs 

• Compatible with your existing recorder 

• No hardware modifications 

• No extra power supply necessary 

• No more wasted time waiting for programs to 

load or save — ideal for business users 
All this is now possible with the incredible QSAVE 



QSAVE COMES IN TWO PARTS 

A. HARDWARE - Simply plug the QSAVE amplifier/filter 
between your existing recorder and the ZX81 . 

B. SOFTWARE - Load the QSAVE program before you 
load a cassette or key in a program and you can then save 
-;- reload a full 16K (including ramtop) in only 26 seconds 
i.e. a data transfer rate of 4000+ baud compared to only 
250 on standard ZX81 . 

QSAVE Also gives you a verify function just like the 
Spectrum which allows you to check That your programs 
save properly. 



< 



REVOLUTIONISE YOUR PROGRAIVIMING NOW 

FOR THE ALL INCLUSIVE PRICE OF ONLY £14.95 

MAKE CHEQUES/ P.O. PAYABLE TO PSS - FULL MONEY 
BACK GUARANTEE. DELIVERY 7-14 DAYS. 
WE ALSO HAVE THE WIDEST RANGE OF SOFTWARE 
\^AVAfLABLE. SAE FOR DETAILS. 



< 



fiy 






SiA 



_--!£iii 



yQutoxam 

The sole ZX81 agent for the 

Arab World is interested in 

software, publications, 

add-ons, etc. 

Don't miss this opportunity 

- ACT NOW! 

Send samples of all you have to: 

n 

P.O. Box 147, Jeddah, 
Saudi Arabia, Tel: 6604212, 
Telex 402 276 Autoram S.J. 



T^-y. : & 






B-S*- 






(•:«*?•' 



K^ 
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THE 



BUFFER 



MICRO SHOP 

{NEXT TO STREATHAM STATION) 

NEW SOFTWARE SHOP EXCLUSIVELY FOR 



ZX81 



PROGRAMS, GAMES, "ADD-ONS" 

MOST OF THE MAIL ORDER ITEMS ADVERTISED 
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER 

LOADING PROBLEMS? TRY OUR INTERFACE 

BUSINESS & TECHNICAL DATA HANDLING PROGS; 

PROPER KEYBOARDS; CONSOLES; VDUs 



The BUFFER Micro Shop, 

374a Streatham High Road, 

London SW16 

Tel: 01-769 2887 



Quality ZX Software 

from 
CAMPBELL SYSTEMS 

ZX SPECTRUrVI 

SPDE DISASSEMBLER & EDITOR for all serious machine 
coders. High-speed relocatabte m/c decoder, plus block 
move, dec-hex conversion, etc. Very friendly £5.95 

Other SPECTRUM software under rapid development. 

ZX81 16K-64K 

THE FAST ONE still the best generalised business filing and 
reporting system around. Ultra fast and flexible, TFO 
includes sorting, totalling, and user-defined data and reports. 
Entirely machine coded, with 11-page manual. £15.00 

DATA the original and best mailing-list system. £10.00 

Special Offer: TFO + DATABASE for £20.00 

ZX81 16K 

NEW: GULP II Successor to GULP, and the ultimate 
experience in pursuit games. Has a huge choice of mazes, 
speeds, grades — even a choice of joystick methods. Will 
keep you up into the small hours just watching it run in 
Demo mode. £4.75 



Special Offer: Original GULP + GULP II 



for £6.75 



All software is supplied on tape, and sent return post Ist 
class. Prices include VAT. 

SAE for full catalogue, and orders to: 

CAMPBELL SYSTEMS Dept YC 

15 Rous Road, Buckhurst Hill 

Essex IG9 6BL, England 
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ZX81 (16K) Software 

Will a million monkeys on a million 

typewriters eventually produce a 

Shakespearian sonnet? 

The answer is Yes. And so will POET. 

POET writes verse with a vocabulary of Over 300 words and 

grammatically correct sentences using up to eight different parts 

of speech. 

This is not a simple slogan scrawler but a sophisticated and 

entertaining versifier. It has four different "moods", the constancy 

of which you can control. 

The vocabulary can be amended so for a bit of fun you can change 

a few nouns to names of friends and watch out! 

And if you keep at it long enough, it will produce a Shakespearian 

sonnet. 

Do you have money problems? 

Don't we all. But don't worry - CASHCAST can help you. 
CASHCAST will project your cash flow and cash balances for up 
to fifteen months ahead. 

By estimating your income and expenses in up to eighteen 
different categories for each of the next fifteen months, you can 
use CASHCAST to project which will be your most difficult 
months. You can test whether you can afford a holiday or whether 
you will need an overdraft. By running "what if projections, you 
can see how much you can afford to spend monthly on, for 
example, smoking or entertainment. 

Very easy to use, menu-driven, with graphics, CASHCAST is a 
must. 

To MICROZ , Dspt A. 86 Lowth«r Ro«d. LONDON SW13. 

K(«a$« send me the following cassanes at £4.95 each includiriQ po«t and packing. 

[ I POET [~~1 CASHCAST 

Name ,. 

AddrcM... 



SOUNDwithZX-SI! 



MAKE AMAZING SOUND EFFECTS WITH 
YOURZX-81 






Httg £25.95 THEZONX-81 

^W% <nclp&p&VAT 






J 






^ 



« The im X-81 SOUND UNIT is completely selt-contolne<J and 

especially designed tor use with the ZX-61 tt Just plugs in - 
no dismontling or soidering 

• No power pock, botieries. leods or ottier extros. 

• Monuol Volume Control on panel - ompie volume from built-in 
loudspeaker 

• Stondord ZX-81 - 16K Rampock or printer con be plugged info 
ZON X-ei Sound Unit without effecting normal 2X-81 operotion 

• Huge fonge of possible sounds (or gomes or: Music, 
Helicopters. Sci-Fi, Space invaders. Explosions, Gun-shots, 
Drums, Ptones, Losers. Orgons, Bells. Tunes. Chords etc., or 
whotever you devise! 

• Uses 3channel sound chip giving programme conirol of pitch, 
volume of tones end noise, oil with envelope control 

• Easily added to existing gomes or programmes using a tew 
simple 'BASIC" lines. 

FULL instructions with mony exomples of how to oWoin effects ono the 
progtammes, supplied. Fulty Quorortteed 
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moving ahead 

with 

ZX software 



ZX CHESS & ADVENTURES 

PROGRAMS FOR THE ZX81/80 IIMCLUDIIMG - 



<^ 

^16K BYTE RAM 
^ PACKS 

■^ £31.95 

^IKZX CHESS!! 
^ £2.95 

ADVENTURES 

ADVENTURE 'A' 

£6.00 



ADVENTURE 'B' 
£7.00 



Full imptementation of FORTH on ZX, No 
longer held up by the slow BASIC - FORTH 
runs 10-26 times faster than BASIC. 
'Sfmplidty of BASIC with speed of Machine Code" 

'8YG BYTE' Ram pack, no Wobble problems, 
) year guarantee on each Ram Pack, Simply the 
best you can buy. Immediate Delivery. 

We didn't think it was possible but this game 
plays against you. Two opening moves, needs 
IK of RAM to fun. Incredible. 

Exciting machine code games with instant 
response, choose from the range below. You 
find yourself stranded on an alien planet. 

Can you reach your ship and escape? 

In a jungle clearing you come across an Inca 
temple. You musi break in, collect treasure and 
escape alive. Beware. Irtcludes a cassette save 
routine. 



You are unfonunate enough to be drawn to 
ADVENTURE 'C an alien cruiser. Can you reach the control roo.ii 
£8.00 a"d free yourself or will they get you first? 

Includes a cassette save routine. 

GALAXIANS £3.95 

All the features of the arcade gan>e in a fast machine code program. 
Swooping attackers, explosions and personalised scoring. 

ZXBUG £7.00 

A 30 in 1 machine code tool and disassembler, allows access to registers 
and search through and modify memory; with cassette routines. 



ixemi 




TWO GREAT ZX81 
16K CHESS GAMES 

Z^^ChESS (Ef^iHfll^CEDj 

•Written totally in machine code. 

• Full graphic display of Chess board. 

• Six levels of play: Two play within competition time limits. 

• Option to play Black or White. 

• Plays all legal moves including castling and en-passant. 

• Cassette routines for saving unfinished game and returning to 
later. 

• Displays moves of game on screen or printer for analysis. 

• Print a copy of the Chess board onto the printer. 

• Board can be set up in any position, you can even swap sides 
midgame, 

•Clear whole board with one command: for end game analysis. 

£6.50 

ZnCnESS J J We believe the strongest ZX81 Chess game as 

no other has beaten it!l 
•All the features of ZXCHESS plus; 

• Book of 32 opening moves. 

• Seven levels of difficulty: FOUR play within competition lime 
limits. 

•A move is suggested by the ZX81 if wanted. 

• Optional Full Graphic version using the QS CHRS Board, 

£9.95 

2 copies supplied on cassette with full instructions. 
Cheques and postal orders payable to: 



COMPUTING 



ARTIC COMPUTING "Dept IP" 
396 JAMES RECKITT AVENUE, 

HULL HU8 0JA ^3 



The Atom Magic Book 

By Wko Lord. A wealth ot games and oth«( proflrsms: storing spe«ch in your ATOM, 

converting programs written in other BASIC*, tap« recording hints. 

and many mof « useful software and hardware lips. C5.60 

Getting Acquainted with your 
Acorn Atom 

8/ Tim Harinell and Trevor Sharpies. 80 prOQrjnw including 

Oraughtsr 184 pages. C7.95 

Practical Programs for the BBC 
Computer 8- Acorn Atom 

By DavK) Johns&nOavios £S.9S 

The Memory for your Atom 

(Or otKer IMHi 6602 6800.6809 machine) 

16 Or 32K BYTE VeRSIONS.€KparW your ATOM w 28 or 38K RAM 
Ideal (or Word Processing, Chess programs and 8u$ine»s Software. 

Fully Compatible with other Acorn ATOM software and hardware, 
including the Acorn disc drive. 

Versioru available to Trt inside the ATOM v^ile still leaving room 
(or other txten^ons s-jch a* the Acorn ATOM colour encoder board. 

Eurocard rack mounting types also available. 

NEWIt Versions of the above board* designed to run (roin • single +BV supply. 
t.«.e. for details. 

ATOM Cassettes. 

We stock a selectioo of the best ones available, indudtng; 



C6 
£8 
£9 
£8 
£8 
£7 

a 



CAAD; 


Mor»cher - Mancala + Tar 


get * Life 7K 


CAAE- 


Galaxian )2K 




CAAF: 


Chess 12K 




CAAG; 


Invaders 12K 




CAAH; 


747 12K 




CAAl: 


Backgantimon 7K 




CAAJ: 


Labyrrnth 12K - FP 




(CAAE- J from Bug-Byle) 





THE EXPLORER'S GUIDE 
To The ZX81 

The Book for the ZX81 Enthusiast. 

By Mike Lord, 120 pages. 

Programs for IK RAM, and programs for 

16K RAM. Games, Business an(j Engineering 

Applications. RAM & I/O Circuits. Useful 

ROM Routines. Hints and Tips. 

£4.95 



What Can I Do with IK? 

8y Roger Valentine. A fresh and original book containing 40 programs and routines for 
the ur>«xpand«d ZX81 , . g. 

The ZX80 Magic Book 

"With 8K R0M/ZX81 Supplement- £4,^ 

Mastering Machine Code on your ZX81 

By Toni Baker. 180 pages of immense value to beginner and expert alike. 

C7.S0 

ALL PRICES INCLUDE U.K. P ft P AND 
15% VAT WHERE APPLICABLE. 
OVERSEAS CUSTOMERS ADD £1.60 
CARRIAGE PER ORDER. 

TIM ED ATA LTD Dept A 57 Swaliowdaie, Basildon, 
Essex SS16 5JG Tel: (0268) 411125 (MON-FRI) 

jCililEDACA 
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FULLER FD SYSTEM £39.9S 

Professional Keyboard & Case for Sinclair ZX81 & ZX Spectrum 




The ZX81 fits inside 

The tough ABS injection moulded 
plastic case measures 8" x 14" x 2V2" 
and hooks up to your ZX printed 
circuit board in minutes. No technical 
know how or soldering is required. 

The ZX16K Memory Module will fix 
inside the case, using the new 
Adaptor Board at £9.75 or the 
Motherboard. 

By removing the ZX PSU from its case 
this can also be fixed inside. We will 
carry out the Installation work free of 
charge if required. 



KEYBOARD LAYOUT: 

All the Sinclair ZX81 keys are duplicated on our layout, with extra shift and new 
line keys. The professional momentary action key switches have a guaranteed 
life of 10^ operations. The unit is fully built tested and comes complete with a 
money back guarantee. 



f 





INSTALLATION 

Simply unscrew the ZX printed circuit board from 
its case and screw it into the FD Case. 



MOTHERBOARD: 

We also manufacture a mother board which allows 
expansion to the ZX memory and 1/0 facilities 
WITHIN the case, as well as our power supply unit 
and reset switch. 



► 






^ o. 



^-0 
>0 






AD Code 





Price t 



Oty 



Amount 



Fuller FD System 42 Keyboard & case 


39.95 






FD System Motherboard 


15.95 






FD 16K. Memory Module 


29.95 






FD 64K. Memory Module 


78.95 






FD PSU 9 Volts at 2 amp. 


12.95 






FD Shipping and Handling 


2.50 







■55 



c>. 



o^ 



Mai! to FULLER MICRO SYSTEMS, 

The ZX Centre, Sweeting Street, Liverpool 2. England, U.K. 
SAE for more details — Enquiries: Tel. 051-236 6109 

Name 

Address 

City/State/Zip 
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ZX81 Software 

Business Software 16k & 32k 



BUSINESS BANK ACCOUNT Thi9 program enables you to (nako debits under 1 1 
subheadings. The sejrch facility will enable vou to 'i*t & tots! all paymefits to o«e 
su^livr, or all psymerits from ono c)inel. You C3n 4l$o IHt all entries under one 
subheading. Tho statements include totals of all vour subheadings. 

PURCHASE DAY BOOK Keeps d comptctc fccofd of all your purchases under 11 
Subheadings. The search fscJlity 'amII enable you to list £r total all invoices from one 
supplier, or all entries under one subheading. The program will also calculate & 
deduct VAT. 

SALES DAY BOOK For all your involCAS. This program can be used to prep8r« 
Statements tor your clients o1 Outstanding invoices. The se«ich facility will enable 
you to list b total all invoices to one client. The program will also calculate VAT. 

All programs will accept entries up to £99999.99. It wil also onoble you to prepare 
accourts for both VAT returns ft your accountant. Programs can also be used by 
companies not registered for VAT. 

16k Programs accept 150 entries £8.75 

32k Programs accept 440 entries £10.75 

Special T$k Pack including eH 3 programs £25.00 

Special 32k Pack inducing an 3 programs £30.00 

VAT & PROFIT CALCULATOR A fast VAT tt profit calculating 
program £3.50 



MICROWARE 



MICROWARE 



32k Memory 



£49.95 



We now have available the new MEMOTECH 3^ Memory for use with our 
programs. 

TftANSFOflM LTD. For details send S.A E to 

41. Keats House, Porchester Mead. Beckenham, Kent. 

01-6S8 166t Callers welcome by appointment. 

Alt prices includes VAT Post & Packaging. 




RETA/L SHOP IN 

LEICESTER 

FOR 

SINCLAIR 

COMPUTERS 



Keyboards, Ram Packs I/O Ports, 
Monitors, G/Roms; Games, Serious, 
Home/ Business, Education Programs; 
Books 8- Magazines. 

Also — Now stocking Books and 
software for SPECTRUM, BBC, 
and VIC 20 

MICROWARE 

131 Melton Road 

Leicester 
Tel: 0533 681812 



Closed 

Thurs 



MICROWARE 



Open 
9.30-5.30 



MICROWARE 



r 



COMPUTACALCZX 







FEB". HRft 


fif-ft 


■B 


^^^ 


oec 


T!k 


riORTGASi 
PHONE 


11.67 
AS 


167 


167 


167 

"5s~ 


167 


. 16 


ens 






6S 






31 


El_eCT . 




4.3 






35 




caet 


63 


Tl 


6« 


SI 


70 


. 6« 


INSUR. 


12 


18 


12 


IS 


la 


. 12 


RRTES 


: S3S: 




; 


roTflu 


284 


293 


54,4. 


375 


284 


.27 



An advanced spreadsheet program for the Sinclair ZX81 
with 16K RAM. 

This versatile software allows manipulation and inspection 
of data in the rnost convenient way ever. Ideal for financial 
planning, personal budgeting, cashflow analysis and count- 
less other business, home, scientific and technical 
applications. 

The screen acts as a window on a much larger grid (up to 38 
X 38) of titles and numbers (up to 9 digits). Change one 
number or formula and all dependant results change auto- 
matically. Save on tape or printout for a permanent record. 
Tasks that would take hours with pencil, paper and 
calculator can be performed in seconds with 
COMPUTACALC 2X. 

For cassette and full documentation send £7.95 to; Silicon 
Tricks, Dept YC8, 2-4 Chichester Rents, London WC2 
lEJ. (Tel: 01-603 6074). 




VIC 20 16K 



ZX81 




SUBSPACE STRIKER ... It com^ from out of nowhere 
and then vanishes back into the shadows. With your 
deadly Antimat torpedoes, you unleash havoc in the 
Federation spacelanes, 

STARQUEST ... A voyage of discovery and adventure 
in the cosmos. With the help of your onboard computer, 
you seek a habitable planet amidst the perils of deep 
space. 

ENCOUNTER . . . Would you know what to do if you 
were abducted by alien beings? in this game the space 
invaders play YOUl 

TRADER ... A Trilogy of full 16K programmes that are 
chained to give a fantastic 48K graphic adventure. As an 
intergalactic trader you seek your fortune and deal with 
some very bizarre customers indeed. 

Pixel games are a delightful change from the usual arcade 
rip-offs. Full screen animated graphics and good value 
too at only £9.50 for VIC 20 and £5.50 for ZX81 per 16K 
game. Trader is £10.50 for ZX81 only at present. Ask your 
dealer now or send to us for tapes by return of post. 



PIXEL 

Pixel Productions 39 Ripley Gdns., London SW14 8HF 



104 YOUR COMPUTER, AUGUST 1982 



REGISTERED REFERRAL CENTRE 



FOR THE BBC PROJECT 

BEEBUG 



FOR 
THE 



» 



BBC MICRO 

INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO ' 



IF YOU OWN A BBC MACHINE, OR HAVE ORDERED ONE, OR ARE 
JUST THINKING ABOUT GETTING ONE, THEN YOU NEED BEEBUG. 
BEEBUG runs a regular magazine devoted exclusively to the BBC 
Micro (10 issues per year). 

Latest news on the 6SC project. 

What you should know before you order a machine. 

Members' discount scheme on books and hardware. 

New program listings, regular advice clinic, and hints and tips pages in each 

issufl. 

Aprit Issue: 30 Noughts and Crosses. Moon Lander, Ellipse and 3D Surface. 

Plus articles on Upgrading to Model B, Making Sounds, and Operating 

System Calls. 

May hsue: Careers. Bomber, Chords, Spiral and more. 

Plus articles on Graphics, Writing Games Programs, and Using the 

Assembler. 

June fssue: Mazetrap, Mini Word Processor, Polygon; plus articles on 

Upgrading, The User Port, TV set and Monitor Review, Graphics Pan 11, 

More Assembler Hints, Structuring in BBC Basic, plus BBC Bugs. 



GAMES PACK 

Ota rft'S fof <t*Hj«'fn* J6A 

J B<!tl« (MAcoiM m 

w»fp Wt™ (Bisk 4 UKxit ■ i«K> 

S»Mi ToMhtBuic&Miudt- -»Kj 
Sl<i«m iSiOc l«K| 
84>Cl>H»l««(B9tie16K) 

ONLrS4.95<S9.90) 



¥ 



Membership 

6 months £4.90 
1 year £8.90 

Send £1.00 and A4 SAE 
for sample 

(Overseas add £1.00 for 6 mths. 

El. 50 for 1 year) 



IRAPHICS 
TOOLKIT 

^4/^«1n«* MUMfCaAttf By KI.J Met,** i . 

12*ieittng UACHIHt CQOt 

rOiftui*t rfttr gnrt jco ecttroJ c . e 
f<>uttet**nttntvtrt)*ten' 

(ZXS1 ' ISK RAM ONLY) 

■1 4«f«n44 m » REM ^t«ic^4^i 
Fongimnd OnlOn vt« mit lo 

•r*t Edit rin«a c«nbe MM<<f 

Fill tttij ir]y nunftc* o-t tir«s yo\t 

*e*< !y Varlinfl *\ ^rtf \mt yoil 
vptc '.f. b>- your chOMA 

R«A»na cofYvwtv kII ch«r«c40t« 
tc. '.IN«» i-Mxrw VMM. CWItfSl u 
inFILL 

l*hnt Poslll^n Controls 
UP.DQV.N l.EF7.S!0MT.Atl»i 
your n««l PPliNt sn.\-v. tn m« 
iJ^'eclion irHji-catwS. 
E4ilp><iti mov«s rmt PftiNT 
poiiticn Id (ifji Mil Ofw 
Soon FaetllUci 
UPSCAOVL. OOV^'NSCflOl.1.. 
BIOMTSCSOIL. UFrsc*«0».L 
S^"*:. your KTMn fn iKo <|ir«cti«n 

On*cf»*nWT*c w n lumi t^ur 
»C'»«o on O' 01' 

Sukfitoun) On^M tint your 
%v*v\ by y*jr jcotKieO 



;«■: »>irjjxi: 
TOOLKIT 

Pr9v,0«j thv fO^*JOrt.^ Jtf^trortJ^ 
'ICA'ifr** 

tjn« rvnttmbttf you $mo $i)jt»r>0 
f om6«r *rvc ifX/#*r.o.r rftluo 
GOTO'i ino OOSUS't lr<lwa«d ■■ 

S«*rCh «nd t-lfl ■ H#rcn«l for and 

'>1'5 wvflry hno coi>?*iAu>g 

incifMcnirKtv 

Surch «M r««iK* ciungct 

•v*nr e«iir*sc« oi « ciufact«r «> 

ye<l riouv* 

rto««p*c« ;«<i»tt»vh»«'<n*fty 

'«« t3>1rt >oi* r^in* *«n 



SPECIAL GRAPHICS 
ROUTINES 

Hyp««r<pAlctlns«« 'i'l»i>:3 
•^«nf scan 0" i. ZX8l belo'e 
Fla-rnUyovrKTMn maianiry 
witnyouf «p««iiiM cnifKU' 
n«wrH - CMno«teacr^ crivMiter 
on your urotn to >'.> inf«ft« 
viMo 

TAP£ ROUTINE eo«a*i a 
iyjtwr. w*iTcor'.d''»o^i/ri' * 
slpnai is rKvrwiJ in t^« C'SSOItC 

Alt iivno !ov«>.t*s ve wntttn ci 
mtcNiM cod* WM io9«etw t«i<« 
uoonjy iKofyouipncioutRAU 

m ncrHiDI* KtllCVORWII ! \ 



fOR iaKOWLyf<.BiifS8.flo; 



P "Battleships 4 
CRUISERS GAME 

f-'i- ::■ ; -'f .frftioic* Ih»» 
pr;i. .■•cj-cr'iirjlogyjnO 
EKiics. Both 01)^ on vtcA 
laeoUWr. Etiullin tM ^iiiii:, 1' 
yaw «•« tn«n )ocat« S'-^i *•<( ' _, 
ifte £o«(>i;t4r-i iie«i V15JJI 



SoArch «nd A*p{*c* n\i ■ s«vch 

trv* lcr^#-l l&r s.-sry ccci.rr*nc# of 

th* c^ArsctA' you SMCity 4Ad 

npiKv <l <ii Ih your (Mo 

Cn*r«lOr 

S^iurt Oriws ,1 yjitvt o> 

i*cun$l* f-om your icwcilM co- 

o-oni;*! 

AJJ tbot* routiriM «/• in mKhino 

COdt ror SUPCR#AST fMpOAM' 

GRAPHICS TOOLKIT uM* on )y 

2K o4 your RAM anO tlul iiK>vO«* 

tP*C* to «« I'v* Cfrjra'f^rriflri 
TOOLKIT Micnsw! *sc,« 



Tr«^s wictuOvs * C4ss«tt« v,>tri 3 

COM* ol iho progrtm. 2 eepi» o f 
■ oomonitniiofl cogram ^tus a 
00<n|M«ll«nMtr« l(i»lnjcil«n 

Eoolile: wtth ttfntttt 

A)[ peiitt are lully ItKCullvO. 



Make cheques to 

BEEBUG 
and send to 

BEEBUG, Dept 4, 

374 Wandsworth Rd. 

London, SW8 4TE. 



16K RAM PACK 



OAv.y<r?6 50 



Out* iHTjily ov Mtt atailaM* 
|>Ii» F REE ' Alln Attack' 
(rK MteOOon CXMIK 

Vattf*CS.7ir»t.0(D. 



PwBy Dvit iett«e *^ gu»raiv,««« 
U44S axiltlr^g powor &:«Oly (ni>rY. 
MOm.a> 
Com^HWtwtlh prlnior. 

NowoeeieenjiMms. 
GoM eiaioa mos cocvncm <«< 
pwfKt eoni*ot *Hh your ZXSI 
Klenriaiiyo«»^aKri*o mtntn iO 
0ayi or rKoiot o' your orof 



Witx aOtar^cci ii m.erotech- 
notogy yiT 3rc ".o* aoit too''*' 

<h««4K RAM PACK. 

SamoeuSillytotf* IK C--? 
oinos rnaum memofj i» ; oji 
ZXC1, with aoctamai dinvotifions 
no iar8*< Dun Ih* 16K Ram Pack 

l»0«v*> 



O.S;vf^?,95cjjj9,95i 



O'/IAS£jlSCuST0W£«S^U««N0rC *U»«lCttA«A»»VJI>«.t'0iHXIC«7 ,t.CtWPKO»J«VU.lL«»I*0t 

UVUf NT MAT UMAOC IM trCAUNC4aOHCT OHOCR AVAaASLC AT TOim SAkX, 0« TOUA CWN U S tCHEOUt 

1»0< PAVASIC TO y«J SO'Tmnt 0»S»ATen KO'UALll' f 0*TS 'tXW ItetlPT 0« OAStA 



W WAVSaOE AVENUC, VWMmflMG. SUSSEX SN 1] ] JU T*l*pho«« M*e31 (Mtt 



f 



ZX80/1 WAR IS OVER! 



(ALSO FITS SPECTRUM!!) 



ZX KEYBOARD 
w/th REPEAT KEY 
a/7d SINGLE KEYS 
FOR EDIT, RUBOUT . 
a/7£y FUNCTION I 



I ■ ■ f ' > I .. . « , * ■■ I I " I Tffl 




This is a highly professional keyboard using industrial keys with a live of over 1,000,000 operations each! It 
has a full repeat function on all keys, and single keys for EDIT, RUBOUT and FUNCTION. There are TWO 
shift keys and large SPACE and NEWLINE keys! All symbols shown in three colours. Single key cursor contro 
keys can be fitted (Extra £3). 

Why watt to pay more — for less! 

Send SAE (overseas send two international reply coupons) for catalogue of many other products. 

Payment Cash with order. 

ACCESS or now COD! 

Official orders welcome. Phone orders welcome! 



HARRIS & LOCKYER ASSOCIATES (YC) 
33 PEDMORE CLOSE, WOODROW SOUTH, REDDITCH, WORCS. 

TEL (0527) 24452. 



B98. 
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ZX81 ADVENTURE SPECIALISTS 

C2: VOLCANIC DUNGEON/HANGMAN £4.50 

A) VOLCANIC DUNGEOM: Rescue if you can, the Elfin Princess. 
Mythical monsters, pits, firey caverns, diminishing strength and water 
make your quest anything but easy. 

FULL 16K PROGRAM" SAVE GAME ROUTINE" SINGLE KEY ENTRY" 
"Volcanic Dungeon is terrific value and I would recomrrtend it to 
anyone." Mrs. Thomas, Cornwall. 

B) HANGMAN: Deluxe version of the classic game. Play against an 
opponent, of the computers 400 word vocabulary. Good graphics. 

C3: ALIEN INTRUDER/HIEROGLYPHICS £5.00 

A) ALIEN INTRUDER: You awaken to find you are the only survivor on 
the Explorer Class 3 Starship. Can you escape before you also fall 
victim to the Alien monstrosity that devoured the crew? There are 
many ways to end this adventure but only one way to survive! 
FULL r6K PROGRAM" INTERACTIVE GRAPHICS" 

SAVE GAME ROUTINE" 

B) HIEROGLYPHICS: Decode the ancient 39 symbol alphabet in time to 
save the famous explorer, "Wuilie Makeit" from a sandy grave. 
FULL 16K PROGRAM" ANIMATED GRAPHIC DISPLAY" 
RANDOM CODE" 

C4: WUMPUS AOVENTURE/MOVIE MOGUL £5.00 

A) Vi/UMPUS ADVENTURE: FOR 1 TO 4 PLAYERS! Seek the famous 
creature in the most dangerous Wumpus hunt ever. All the usual 
features are there SUPERBATS* PITS* TREMORS* SWAMPS* 
MAGIC ARROWS** 

PLUS Exciting new features: EVIL GOBLINS that will try to sacrifice 
you to the Wumpos. GIANT SERPENTS* WUMPUS MUCK* MAGIC 
SPRINGS- 
FULL 16 PROGRAM" RANDOM & PRESET CAVE PATTERNS" 
YOU CONTROL THE LEVEL OF DIFFICULTY" GREAT FUN FOR 
YOU AND YOUR FRIENDS" 

8) MOVIE MOGUL: Guide your film through the often hilarious traumas 
of pfoduction. Use your budget wisely and you may make a fortune. 
Success depends on many factors and not just luck. 
FULL 16K PROGRAM*** 

ORDERS: Plus 50p P&P or large S.A.E. for list to: 
CARINJELL SOFTWARE, 

4 STAUNTON ROAD, SLOUGH, BERKS. SL2 INT. 

The above are also available from: 
BUFFER MICROSHOP. STHEATHAM. LONDON. 



EDUCATIONAL COMPUTING 

on the 






AS programmes 
fit IK 



Crmmtivm use 
grmphfcs 



of 



Harm m iHt A mt 9l pf«9rtmm«t to turn your 
SIncMr ZXtl Irtt^ • poormrM *AiC»tlon*t tool. 
AMtf few tfwit tr*4t n««tf ro know ^ogrinming. 
Tttm* ar* cMw kiMtructlont wm^ pi«nty of tip* 
» •dittom. O i fp iitf ro gabmjfond Of ill 4 practice 
Hf prmmolm tm m min g throMS* inMr«ction 4 dVacotKary. 

Includes :- 
TORTOtSE 
A simpliffed 
version of the 
famous Turtle 
programme 

CODED MISSILE 



kleny kmovaUve 
ideas 



FuKy documented 

Inciudes many 
games 




Combines the 
fun of arcade 
garrws with 
learning 

£4.95 only 

^ incl. P&P 

Graph-plotter • Hislograni • Stmon-speil • Skeichboard • Times-tafale • Sets 
Sefies-quiz • XY- coordinates • Count • Equations • Areas • Gu«ss-3-VotumB 
Angles • Upstairs -Downstairs • Music-notes • See-saw • Wipe-out •SpH( 
Temperature # Clock • Money 9 Snake 
Mastermind • ^iumt)er- shoot • -^26 more 

1q. I Please send me copies Educare's SOrj 

EOUCARE || enclose cheque/postal order for £... ■ 

139a Sloane St. m^^^^ | 

London JAddress,!i;;;;;;;;z;;z!^^!!z;!!!ii*i;;i!j 



EDUCARE 



SWIX SAY 



Lat vw« cMW h«n*fit Aarly. S«a4 no**. 



Micr o Gen 



QUALITY PRODUCTS 



7X81 A/D CONVERTER BOARD 



This 4 channel analogue to digital converter, originally 
developed for joystick control, can be used for such 
applications as measurement of voltage, temperature, light 
intensity etc. 

The board fits in between the RAM pack and the ZX81 . (No 
skill is required to make this connection, and it actually 
improves the stability of the RAM pack). 
Price now only £18.50. 



JOYSTICKS FOR THE ZX8T only £9.60 each 



*The most exciting add-on ever for the ZX8I , free 

yourself of that dead, unresponsibe keyboard. 

*1 or 2 joysticks may be connected via our A/D board. 

*Tums your ZX81 into a true programmable games 

machine. 

^Extends the capability of the ZX81, imagine the 

tremendous variety of games and applications that now 

become possible. 

* Details supplied on how to use the joysticks in your 

own programmes. 

Please note that you cannot connect conventional analogue 
joysticks directly to the digital input ports found on most 
I/O boards, an A/D converter such as ours is required. 

A free copy of ZX AMAZE plus any one of the games listed 
below when ordering a joystick and an A/D board. 



PROGRAMS AVAILABLE 



ZX SPACE INVADERS. 



You've tried the rest, now try the 
BEST. This program has many features including an ever 
increasing rate of play (they'll get you in the end). 
only £3.95 



ZX BRE/U<OUT. 



Quite simply the best breakout on the 
market. Features seven bat angles, (you won't find this 
one easy). only £3.95 



ZX BOMBER 



A very addictive arcade game. 

Bomb and shoot your way out of trouble, otherwise you 
are doomed to crash. Generates a different pattern, for a 
different game each time you play. On the reverse of the 
cassette is ZX REFLEX, find out how fast you really are, 
now only £3.95 



K»:c>til3W.1 The original and still the best. * Graphic 
display of chessboard * 6 levels of play. * Displays record of 
your moves and the computers. * Board can be set up to any 
position. * Has ability to change sides or level in mid-game. 

PLUS * CHESS CLOCK on reverse side, records time 
taken by each player. * Rese table function. * Single key 
entry. 

NOW ONLY £6.50 



USASSEMBLER & MONITOR 



run your own machine code. Relocates to top of memory 
to allow you to load other programs and find out how they 
work. Block move. Byte search. Load display and alter all 
CPU registers. V/indow on memory facility, uses standard 
mnemonics, an absolute necessity if learning machine code 
Only £3.95 



All our games are written in machine code, and can be used 
with joysticks or keyboard, (except chess, keyboard only). 
Supplied on cassette with library case. 



ZX SCRAMBLE 



This is the fastest arcade type game 
we know. 32 zones, thiust and altitude controls, 
smart bombs and firing control. 
Onlv £3.95 



SORCERER'S CASTLE 



_^^_^^,^^_,__^^_^,__^ New iiom Microgen 
magical adventure game with graphical position, 
allowing a host of options. 
Only £3.95 



If you wrrite a program which is exceptional, please submit 
it to us. V/e will offer a royalty if it is suitable. 

Please add 40p postae and packaging. 



Cheques ♦ FOs Payable to MICROGEN 24, Agar Cres. 
dracknell. Berks. 
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BBC SOFTWARE 



3D GOLF - £8.00 

A new approach to computer golf, in which the player is 
presented with a 3-dimensional view of the hole ahead. 
Includes TREES. WATER, BUNKER and OUT OF 
BOUNDS. 



MONSTER MAZE - £6.00 

Eat the dots before the monsters eat YOU in this arcade 
type game. 

Prices include P&P, Cart £r VAT. Both games for model B. 
* ♦ * 

HARDWARE 

BBC models A&B available ex-stock. Ring us for prices. 



PERSONAL COMPUTERS 

20 Wellington Square 

Ayr, Scotland 

Tel: (0292) 285082 




Keyboard with 
Electronics 
for ZX81 







Afiil-siie, f Jtravel 43-keY keytnard that's simple to add to your ZX61 and 

requires no soldering in the ZX81 

Complete with the electronics to make "Shift lack", "Functiwi", and "Gfaphics 2" 

single key selections making entry far easier. 

ftjwered from ZXBl's own standard power supply -with special adaptor supplied, 

Tvw-cokiuf print for key caps. 

Amazing low price for complete buikt-ityowself kit, 

only £19.95 ind. VAT and carriage. Order As LW72P 

FuU details in tiie June 1982 issue of "Bectronics-The Maplin Magazine" on sale 
at all good newsagents price 60p. In case of difficutty send EOt* to address below, 
or £2.4Q lor annual subscription (4 issues). 



mnK^piLiifi) 



Electronic Supplies Ltd 
P.O. Box 3, Rayleigh, Essex SS6 SLR. Tel {0702) 552911 

Retail shoos at 

159 King St., Hammersmith, London W6. Tel 01-7480926 
284 London Road, Westcliff-on-Sea, Essex. Tel (07021 554000 
(Shops closed Mondays). All mail to Rayleigh address. 



ZX81 HARDWARE 

40 KEY KEYBOARD. Kit £20.95. Built £2S,7S (RE77t 

• Piop«f lypewnter style keys. 

• AU legends and graijhics in two colour*. 

• No sol^ring rvqui'od 10 ZX8T . Plggs In. 
(RAM/Ptinter not *ffecied( 

• Compl«i« wHh all paru, connectors, feet and coinprcheniive instructiofts. 

24 LINE IN/OUT PORT. KIi£16.9S. Buat £18.95 (R£98) 

• Each line ei;her in or out. 

• Controlled by BASIC. 

• Allo^w orirn»r/RAM to (» used without » mothatbos/d. 
IMothfrboard version kit £13.50. Built £M.50l 

3 CHANNEL SOUND/TIMER BOARD. Kit £16.35. Bu.h CIS.95 I«E161I 

• 3 independent channels. 

• Controlled by BASIC. 

• Full range of notes. 

• Complete instructions with examples provided, 

• Can b« usod as a sophisticated timef/coonter 

MOTHERBOARD. Kitfis.TS, Suiit £18.60 (RE82t 

• Two connectors on board. 

• Six connectof board, T9A. 

CONNECTORS £r PLUGS 

• 23 Way female connector for 2X60/81 . (REaO) £2.95. 

• 23 Way maie connects. (RE87i £1.30. 

• 23 Way n^$le connectoe to fit two female connectoo together. (RE90) £1.60, 

• 30 Way ritibon cable. £1,40 metre. 

• RAM pdck connector. Allows RAM pack to b« remote from ZX80/81. 
RE170. £6.95 built. 

• In/out connector and sound board cormector. IRE78B) £2.95. 

BOOKS AND TAPES 

Gettifig acquainted with 2X81 . £4.95. 
Mastering machine code. £5.95. 
Programming for real applications, £6 95- 
Tape for roal apptications book. £11.44, 

Send SAE S" x7" for free illuttratod catalogue. 

All products available ex stock (allow 7 days extra Tor built products, 

PAYMENTS: Cash wrth onjer Of ACC6SS/BARCLAYCARD. Official 0«fOf weteome. 
Dealers wnte for rates. 

All prices include p&p and VAT. Oversees add £1 ,80, 

REDDITCH ELECTRONICS, DEPT. YC 

21 Ferney Hil! Ave., Redditch, Worcs. B97 4RU 
Tel (0527) 61240. 



Great games packs for 16K ZX81 . . , 
PACK 1 

ASTRO-INVADERS 

Just look at these features . . . 

, . . then look at the price! 

•Superior machine code programming 

• Rapid-firing with explosive on-screen kill effect 

• High-scoring saucers •aliens •accelerating attack 

• Destructabte defence shields •On-screen kill count 

• High-score update 

• Fast action space graphics 

— a new dimension in ZX81 value 

Astro-Invaders is yours on cassette for ONLY £3.65 with 

FOUR BONUS GAMES: 

ARCADE GRAND-PRIX — drive four levels of machine code skill 

PENALTY — defend your goal against the sharp-shooting ZX81 

GOLF — judge shot-strength, angles, bunkers ... 

plus machine code insect fun with SWAT 

PACK 2 

PLANET DEFENDER 

— blast aliens in planet orbit . . . 

•ultra-dynamic machine code action •hostile alien-waves 
•fast responsive controls: ship up/down, thrust, laser-bolt, and 
smart bomb •comprehensive scoring 

• explosive graphics ..... explosive price! 

Planet Defender comes on cassette for ONLY £3.65 with machine 
code STORM-FIGHTERS — combat 5 fleets of swooping aliens 
as you blast through space, BREAKOUT (machine code) — race 
against the clock, plus GRAPHIC HANGMAN. 

16K ZX81 cassette packs 1 and 2 are £3.65 each (post free in 
U.K.). Fast despatch from 

John Prince 

29 Brook Avenue, Levenshulme, 

Manchester, M.19 
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Wherever you are 
intheUKtihere^ a 



Genie dealer nearby 




Genie I & n Approved Dealers 

KVON Microstyle. Bath, 0225 334659/319705. BEDFORD 
Comserve, Bedford. 0234 2 16749 BERKSHIRE P.C.P., 
Reading, 0743 5^249. Castle Computers fWmdsor). 
07535 58 lis. BIRMINGHAM Ward Electronics, 
Birminghain. 02 1 554 0708. Consultant ESectronics. 
BirTrungham.021 382 7247. A. E. Chapniar.and Co , 
Cradeley Heath, 0384 66497/8 BUCKINGHAMSHIRE 
Photo Acousiics, Newport Pagnel'.. 0908 6 10625. 
CAMBRIDGESHIRE Cambndge Micro Computers. 
Cambndge. 0223 314666. CHESHIRE Hewart 
Electronics, Macclesfield, 0625 22030. Mid Shires 
Computer Centre. Crew, 0270 21 1086. CUMBRIA 
Kendal Computer Centre, KendaJ. 0539 22559. DORSET 
Blandford Computers. Blandford Forum, 0258 53737. 
Parkstone Electncs, Poole. 0202 746555. ESSEX Empiise. 
Colchestor, 0206 865926 GLOUCESTERSHIRE 
HAMPSHIRE Fareham Computer Centre Faieham, 
Hampshire. Fareham, 231423, HERTFORDSHIRE Photo 
Acoustics. Watford. 0923 40698 Tek Systems. Stevenage, 
0438 55385. Chnsalid Systems and Software. Berkhamsted, 
044 27 74569. KENTSwanley Electronics. Swar^iey. 0322 64851 
LANCASHIRE Harden Microsystems, Blackpool. 0253 27590. Sound 
SeivTce, Burnley. 0282 38481 . Computercat Leigh. 0942 60S730. BEC 
Computerworld (Liverpool) 05 1 - 708 7 IGO . LEIC ESTERSHIRE Krajn 
Electronics, Leicester, 0533 27556. LONDON Ciry' Microsystems. EC2, 
01 588 7272/4 Wason Microchip. N 18, 01 807 1757/2230. Premier 
Publications. Anerley SE20. 1 659 7 131 . NORTH EAST Briers Computer 
Services, Middlesborough, 0642 242017. General Northern Microcomputers, 
Ha rtlepo ol. 0783 863871 . HCCS Associates. Gateshead. 0632 821924, 
NOTTINGHAMSHIRE Midland Microcomputers, Nottingham. 0602 298281 . 
Mansiield Computers. Mansfield, 0623 31202 East Midland Computer 
Services. Arnold. 0602 267079, Electronic Servicing Co.. Lenton. 
0602 783938. NORFOLK Anglia Computer Centre. Norwich, 0603 29652. 
Beitnelts, Dereham. 0362 2488/9 OXFORDSHIRE Micro Business Systems. 
Whitney. 0993 73 145. Pebblegiow Ltd. (Tha,T.e) 08442 1 5368. SCOTLAND 
Esco Computing, Glasgow 04 1 4275497. Edinburgh: 031 5573937. 
Computer and Chips. St. Andrews. 0334 76206. Scotbyte Computers, 
Edinburgh, 03 1 343 1055. Victor Moms and Co., Glasgow. 04 1 22 1 8958. 
SHROPSHIRE Tarrant Electronics. Newport 0952 8 14275 SOUTH WEST 
Diskwise, Plymouth (0752) 267000. West Devon Electronics. Yelverlon. 
082 285 3434. Bits and Bytes, Barnstaple, 0271 72789 SUFFOLK Elgelec Ltd., 
Ipswich. 0473 7 1 1164 SURREY Catronics. Wailington, Surrey 1 669 6700/1 
Croydon Computer Cenae, Thornton Heath. 01 689 1280. WALES Tryfan 
Computers. Bangor. 0248 52042 WEST MIDLANDS Allen TV Services. 
Stoke on Trent. 0782 616929. WILTSHIRE Everyman Computers. Westbuiy. 
0373 823764 B&D ComputLng (Swindon), 0793 762449, YORKSHIRE 
Media 5 Ltd. Sowerby Bndge C422 33580. Advance TV Services, Bradford. 
0274 585333. Huddersfield Computer Centre, Huddeisfield. 0484 20774. 
Comprite, Bradford, 0274 668890. Superior Systems Ltd.. Sheffield, 
0742 755005. Photo Electncs, ShefBeld, 0742 53865. Ebor Computer 
Services (York) CQ04 79 1 595 . NORTHERN IRELAND Business 
Electronic Equipment. Belfast, 0232 46161 . Brittain Laboratories. 
Belfast 0232 28374. 




Sole Importers: 




Chesterfield Road. Matlock, Derbyshire DE4 5LE. 
Telephone: 0629 4995. Telex: 377482 Lowlec G. 
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jAJtxr^v 



IMAGE 

^^^^Tr^T\T^^^^^^T^T\Ti^ 



IMA^ 

ENGINEERING 



6502 BASED MICRO? 

SINCLAIR ZXPRINTER? 

THEY CAN WORK TOOTHER 

WITH SILVERPRINTER I, 

the low cost interface YOU can build to connect the 
ZXPRINTER to your micro (ATOM, BBC, PET, UK101, 
TANGERINE etc.) 

There are few components needed, costing around £12. 
Our booklet "spills the beans" for £4.50inc. Roms, kits 
and completed units are also available. 

Send cheque or SA£ for further details to: 

IMAGE ENGINEERING 

PO BOX 22 

AYR KA7 2RZ 



• AS MANY SEASONSAS Y_OfJUKE -kJpiVJSlONS • 








wm 



MOTmNA RF.t.rC 4riO\ir 



JtFULL I.EAGLE TA BI FS * 
* TRA^SEERMAlik /r* 



• 7/.ATA7 



. .JfrfESiT 
(yPf'l .AY* 



1, SAVE C AM I I A( U.ITY*, 
• MASAGERIAL UA TISdlT 



• FICK YOLR TEAM FOR EACH MA TCH -k F.A. CVP* 



niTj ixaxi jxunn in 



irmiiinririii 



— I lii\ is NO I -J mere >iiiuit;iliiin. Ihis i\ an rM'ilinj; and hi>;hl> enjoyublr 
Z Kainv in nhkh >ou p)a> Ihc part »f a Kootball ManaKvr I'tipinj; with tlu' 
Z |)riihlem> and dtrclsions involved in runnint; >our ilub. IIktc arc \i> n)un> 
^ feulurvx il iv iinpttvsihie lo li>l Ihi-in hi-rv btil included are Itirm (lop 
^ learns NOKMAl.l.^ win). Kiunl-killin}>\, vta^t hilK In pu), and ttiu can 
Z rven bf sacked! Il is a t>ainc rf<juirin|> a Kfrai dvul itf skill, and penple 
Z pla> il fnr lilerally h(>ur> (in end (vtc ha\e pniorM. 

Z WK (il'.ARANTKK Ihat Ibis is t>nv cif lb« b«sl cumpuler |>anK>s jtiu'vu 

- ever placed! 

Z HI I BKW^Rh, this Kiiine !■- tsrreini'h addiilive: 




vt\nTn All VI A V A r-PD - 's sipr'ti^:i> h/th i\!;Tin;rT/o\ rook 1 
rUU 1 BALJL M AiS AOfcK . qcccpiks tup pstirf t/sK ham I 


HARDWARE REQUIRED 


To Ordfr send CfftgHe P.O. for £7.95 

made pay-able to: .4t>DiCT/tK C.t.UfCS 

ai: Pept. >'.(. P.O. Box VS 

CO.S.\tBlRROtt 

\tlLJO.S Kti.\t,S ytK/4 7.\t 

PLEA St: ST.l TF. COM PI TTR ^ 


zxsu 
y.xso 


TRS80/ 
yidto Cienie 


SK ROM 

i^ l(,K RAM 


I.F.yF.l.n 
16K RAM 



HILDERBAY LTD 

Professional Software 



SPECTRUM SOFTWARE 

NOW AVAILABLE! 

Details from us 

48K Payroll £25 

until 21 September 



Tape recorder suitable for microcomputer use, aligned 
and tested on computer signals £22 + £2 p&p 
Hiiderbay Loading Aid. Load your microcomputer 
from tape first time, every time! £5.95 
ZX81 16K RAM packs, comprehensively tested (for 
bad bits, addressing faults, printer, saving) £30 

HILDERDAY 
SUMMER ZX81 SALE! 

Beamscan (beam analysis) ) 

Payroll ) £13 each 

Stock Control ) 

Optimax £20 until 21 September 

Budget I & II £9 (2 programs) 

Time Ledger ) 



Critical Path ) 



£5 each 



These programs have been described and 
reviewed previously (or we can provide 
details). 

All prices include VAT, and are post free. Sale 
prices are valid until 21 September 1982. Free 
updates, comprehensive telephone and 
personal support, and competition prizes are 
not available for summer sale purchases. 

Hiiderbay Ltd 

Professional Software 

8/10 Parkway 

Regents Park 

London IMWI 7AA 

Tel: 01-485 1059 Telex: 22870 
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GREAT NEWS for ZX81 AND Spectrum owners! 



HIRE 



for just £l eochl 



Why pay from £4 to El 5or more for a singlecassette of programs— 
which may only interest you for a while— when you can hire from a 
wide range, for three weeks, for just El each? 

Software Library caters for users of 2X81 (IK and 16K) and Spectrum 
—and it's ideal if you're thinking of upgrading, for you can switch to 
tapes suitable for your new hardware at anytime, and at no nxtra cost. 
We'll even make you an offer for your existing tapes! 

Subjects include exciting machine-code games, educational, toolkit 
and home/business utility programs. All cassettes offered are 
genuine commercial originals, and a free quarterly newsletter keeps 
you up-to-date with new introductions. 

SPECIAL OFFER! Join now and getyourflrst tape on FREE hire! 




YC8 



The Sinclair Owners' 
SOFTWARE LIBRARY 

Heather Cottage, Warren Road, 
Liss, Hants GU33 7DD. 



I'd Ilk© to join the Software Library for the next 12 months, and enclose my 
membership fee of £5. Please send my first program tape on free hire, plus 
a list of others available. I understand that I am under no obligation to hire 
anyminimum number of further tapes, and that If I'm dissatisfied with my 
first tape you will refund my money in full and without question. 



NAfwIE. 

ADDRESS.. 



Tel.No 

I own a Sinclair ZX81 1 K / ZX81 1 6K i ZX Spectrum (delete as appropriate) 



C.P.S. GAMES 

THE LORD OF THE RINGS : part 1 

Don't say 'NOT ANOTHER ONE!" 

This adventure takes younght through thebook!The first part (there are six) is 

now available and the other parts will follow soon. 

Pan 1 takes you from the Shire to Rivendell. It is a real adventure, and on the way 
the Dark Lord throws everythirig at you Tolkien could think of .The game 
contains graphics too.Plusa few surprises we' d rather not talk about . 
Any one of the tapes can be played independently from the other ones. 

A C.P.S. GA ME. £8.CX) 

DARWIN 

Evol ution as a game. You start as a single eel). En vironmental circumstances 
change and you have to make decisions. If you adapt you may survive and 
change. Ideally you end up as man but beware, depending on your decisions you 
might end up being a fish or a bird. Perhaps even a worm. A C.P.S. GAME £7.00 

EVOLUTION OF MAN 

The evolution of the human race started long ago. The game begins some wtvere 
in that remote past, when our remote ancestors we re roaming the plains. As 
climate and other factorschange, you must adapt . The way in which you decide 
to do this influences the line of evolution you will take : Neanderthal. 

Cromagr.o n. extinct? Who knows. 

Darwin and Evolution of Man are based on scientific facts and have a definite 
educationa l value. A C.P.S. GA ME £7.00 

THE GAMBLER'S PARADISE 

A real treat for gamblers this tape contains craps, chemin de fer, zanzi fa f^rench 
dice game) . roulette, heads and tails, horse race and a few mote. Money on the 
table, please. . . AC.P.S.GA ME £3.00 

PETER RABBIT AND THE MAGIC CARROT 

Ansdventurofor the vory young 

There is no longer any need for your youngest children to gaze wistfully at your 
computer. 

T his new series of adventures is mainly based on graphics, and has some very 
elementary instructions (for which the help of a grown-up may be needed) 
Peter Rabbit goes on a quest for the magic carrot. On the way he can get lost in 
the forest . mee t nice (and not so nice) friends and he must find the secret ca ve , 
then get out with the magic ca rrot. 

Want to see some tittle eyes light up? AC.P.S.GAME. £3.50 
Also available.' PeierRatAAx and the naughty Owl. 
Peter Rabbit and father Willow , 

Available for ATARI and ZX81 * 16K. 

C.P.S. 14BRITT0N STREET LONDON EC 1M5IMQ 



ZX8T HEWSON CONSULTANTS ZX81 



HINTS AND TIPS FOR THE 
ZX81 by Andrew Hewson £3.95 

T ha mi>st compf«te book ai The pnce 

ere^A^t -*^I■^^»■•^e^v i">t ±o'*te'<^4A«<t-*^ 'i^tw tar (M1*v•I1^r 



16K MEMORY 

TMtlHiTVAl.U(tO"My'<^V MF, 



£2695 




48+8K NEW 

9 1fl>C >'TiS,v;V^t4t« not )>M »«■««# 
RAM V* uA»T*ct«d Cvtg««ff9 

t<^ »K'«M4p'vptai-l4r«A#rvJ 




64K MEMOPACK 

nAU>'ri)««4ti«t«tftrY^Q^M*n0D'«9ra«c«»t'»^CMHri« Caf*b«k^4«l« 



£79.00 




Z80 OP CODES 



£1.45 



A rT^Jlt fo' ih* bcQirviCf And ttir eECMr4r<«4 oro^rammtf 
th\*. Trtit K«Ad (••OV r«ei>on«r ttcti tit $00 p*u» 280 
m*c^|'^* C«*» (ruiuw<tt6ftt ir* ^itctmi^ and he«a{(«im«l with 

crat«-r«'er*nf«d Su0pi)«d 'fi » pf<M#ctrvv tr«f^ip4r#nc w^Ufi 

PROGRAMMERS £6.50 

TOOLKIT 

Yo« cjfl iw* >fr»d r*«'wfl <Keg*a''» f'VT* t «»i« t** ''j"^* 'cw*** t" '»c*'«M 

ST A RT f-ii5 '.n 1^ in«a jnd Si«o «<d* «<>#ri^«dimrOv 

trrvoy 
v»*t 

' lh*\;T^rNn^»f'^*t>«0id94«^^#^ •n^alcO<9*MK)f>ofcM'M*«T« 

' S«aar#i'b«'^'W^*v»4at<t#foiAtt«9aP46A'r'-«-fO'4« -^^%M«tt*93i 



PUCKMAN NEW! 

* Al< J9Ct40A di*0<Av 

* S«Kir m» -n+it 'o* <ood 

* Dod$«irt«Shoitsw*tocoai« 
to dwouryttJ 

* AAfS^mMic option <- Eh« 
mach^* pt^vt ifi*" 

■ Full k"fTi*Mrd dispfw 

* fvii miinKU&n Otkplsv 
" Cwitif^uOvi boring 

' 6*-iT !he belt icw CQ d*r« 

* Si^^r (TdpftKs vthtn u««d 
With OtfMtk $itv« gr«oh«c* 
bo«ird 



PILOT * 
• NEW! 



«^ded9^ c^pf* fnov4H*>n < voiv 

• <t *.i»> vQw# fght «9l'<W «*• ^.^ir 




£5.95 




# 




£61.95 



sf .v:; s A F K» ivu Catmqcuc Of 

Cheque with order or quote Access or Sarciaycard number 
to: HEWSON CONSULTANTS, Dept YC. 60A St Mary's 
Street, Wairinofofd, Oxcm 0X10 DEL- 
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NEED MORE MEMORT 
FOR YOUR ZX81...? 




16 K-£ 24.95 



^ FREE ^ 

16k Bank Account cassette by 
Futuresoft + £10 Trade in on our 16k unit 
for a 64k unit if returned within 6 months. 



64K-E54.95 



we at: Pretor jus Systems have commissioned a leading electronics connpany to design 
for us a low/ cost; VERY high quality memory nnodule specifically for the ZX81. It can 
be used in any expansion systam and sinnply plugs into the back of your ZXSI and 
as such is fully compatible vwith the Z^BI printer. 

The iSk module will give you 16 times nnore nnenrtory and is finished in ARS 
plastic. Their is also a 6«3^k version which will provide you w/ith a pure 6^k of 
progrann PO>A/ER. This amazing achievennent is packed into exactly the same casing 
as the 16k module and looks identical. Note: these units are BRITISH made and 
should not be confused \A/ith low/ quality inriports that overheat and have sloppy 
connectors. 

Nothing nnore to pay! Prices include VAT + FREE postage (overseas orders -f £2 ) 
1^ days money back offer if not satisfied + 6 months warranty. 

Your order is recieved at 8.30 and Is despatched by 1S.30 the same day. 



PLEASE SENO ME : 

Date 

Name 





Ouantity 


Price 


Total 


ISk 




S^.SS 




6ak 




54.95 





Address 



Payment to: PRETORIUS SYSTEMS 

Mail to: B.C.M. BOX 7977. WC1N. LONDON. ENGLAND. 
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Electronequip 

BBC1 BBC Micro Model A 299.00 

BBC2 BBC Micro Model B 399.00 

BBC21 Upgrade Model A to B 115.00 

BBC22 14" Colour Monitor 287.50 

ATM1 Atom assembled 2Kram 165.60 

ATM2 Atom assembled 12Kram 188.60 

ATMS Atom assembled SKram colour 188.60 

ATM10 AtomKit2Kram 132.25 

ATM 11 Atom Kit 12Kram 155.25 

ATM25 New PAL Colour Encoder 43.70 

ATM26 Atom 1.8A Power Supply 9.66 

ATM53 Atom DIN to Cassette DIN lead 2.30 



Prices include VA T and Postage 

(except BBC micro's £2.50). 

All Items in stock — same day despatch. 

All upgrades etc. are fitted free of charge and the 
computer fully retested. Credit cards not accepted 
for BBC micro's. 

ELECTRONEQUIP 

128 West Street Portchester, 

(opp. RUBY) Hants P016 9XE. 

Tel 0705-325354 



r 



ZX81 16K 



ZX-MC 



• ELIMINATE MACHINE CODE PROBLEMS with 2X-MC - 

a new machine code debug/ monitor fof the ZX81 16K. 

• ENTER, RUN £r DEBUG your machine code programs 
independently of Basic commands. ZX-MC resides in RAM, 
and leaves you 12 /jK of memory to work with. 

• SAVE ft LOAD your nnachine code programs AT DOUBLE 
SPEED. At last you are freed from storing your M/C in arrays 
or REM lines. 

• REGISTERS DISPLAY & BREAK POINTS to make 
de-bugging easier - PLUS many more useful commands. 

• A MUST FOR BEGINNERS £t ADVANCED USERS - 
concentrate on your M/C programs, not on how and where to 
store them. 

• ZX-MC is supplied on a high quality cassette, with a 
36 page operating manual. 

Incl. VAT&p.^p 

(C.W.o.) 



£7.50 



V^>0^^ 



v^.^^ SCREEN KIT1 

1^ ^e?/A suite of machine code routines for use in Basic 
l;i^V',^J;/f)rograms, to enhance your screen display, and create 
<i)^V^N3/^DATA FILES on cassette. Screen Kit becomes pan of your 
V/^Basic program. 
V>/« DATA FILES - Save & Load, at double speed, just the 
Basic variables. Load different variables into the same 
program, or exchange variables between programs. 

• DRAW A BORDER •KEYBOARD SCAN 

+ FLASHING CURSOR 

• CLEAR PART OF SCREEN •LOAD ANY CHARACTER 

TO WHOLE SCREEN 

• INVERT VIDEO OF PART OF SCREEN •MEMORY LEFT 

• CLEAR SCREEN BY SCROLLING UP, DOWN, LEFT 
OR RIGHT Incl. VAT & P+ P 

• Supplied on cassette with instructions. JLO. /U (C.W.O.) 



Send SAE for more details. 
Allow up to 14 days for 

delivery. 



Progran^ available mail order 
only. Please make cheques/PO 
payable to: 

6, Corkscrew Hill, West WIckham, 
Kent BR4 9BB. 



ATOM USERS' 




ADROM 4000 

WITH 2 CARDS 

Problem! Two or more 

Eproms and only one 

socket on your Atom. 

SOLUTIONI is an ELINCA 

ADPROM unit and use any as required 

for only £39. 10 incl. VAT etc. 



Win an Adprom 4000 in our "One Line Program" competition. 
Details in our brochure (don't forget s.a.e. please) 




ATOM 



CASE 
CONSOLE 



Type AC155 £31.63 incl. VAT etc. 
can be supplied with single Adprom 
as in photograph 

Full details of all our products will be sent on receipt of an A5 

s.a.e. 

ELIIMCA PRODUCTS LTD (Oept. cj 

LYOIM WORKS, CHAPEL STREET 

SHEFFIELD S6 2HL 



NEW softwares for NEW computer 

ZX SPECTRUM 

Also available for ZX81 (16K). 

SOUND & COLOUR ON ALL ZX SPECTRUM PROGRAMS 

SEA WAR: (ZX-sp £7.00; ZX81 £6.00) 

Completely new designed game for one or two players. 

Attractive screen display and super control. 

IQ GAME PACK 1: (ZX-sp £4,00: ZX81 £3.50) 

IQ GAME PACK II: (ZX-sp £4.00; ZX81 £3.501 

Each game pack contains three individual programmes. You will 

have lots of fun with them, and improve your IQ too. 

FREE IQ GAME PACK (1 or II state which when ordering) is 
offered to the first 222 orders of "SEA WAR" game. 

Send s.a.e. for full details. Mail order only. 
(All cheques and postal orders made payable to: 



^anda 




Software, 

51 Elgin Street, Shelton 
Stoke on Trent ST4 2RD 



Please send me: 

Game 

Sea War 

IQ Game Pack 1 

IQ Game Pack 11 

1 enclose £ 


ZX- 


sp ZX-81 

atf7nn atffino 




alf4.00 


at £3.50 




at £4.00 


at £3 50 






_ for above Items. 


My address is 








My name 




Sianed 


1 


' - 1 



All prices included VAT and P&P. 
U.K. delivery: Allow up to 28 days. 
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The specialists m imernal plug-in 
memories for ZX computers announce: 

80 K 
SPECTRUM 

now attainable for the price of a 48K 
model!' with our SP80 low- power 
Sinclair look-alike, 
Funciionallv identical to !hf Sinclair 32 K internal plug-in exoansion but with dout>le 
the capacity (6* K) the SP80 plugs into the sockets provided on the 16K SPECTRUM 
by Sinclair for his 32K expansion board. InsiroCtions to our usual high standarc! makes 
fiUing very simple indeed. The SP80 in noway interferes with Sinclair add-ons- ZX 
Printer, RS232 interface. Microdrive . . 

* New low prices on our highly successful internal memories for ZX81 lo. East 
London Robotics. Finlandia House'. 14 Oarwell Close, LONDON E6 4BT 
Item Item price Quantity Total 




CHIPSWITCH kit doubles your 2X81 memory to C4.70 

2K (ihis kit requires soldermg) 

INCREMENTAL ^ntcroaT 2K plijg-in memory £17.75 
extension for ZX81 expandable to t6K 



Additional 2K chips fo' »bove (HM61T6P-3) 



£4,60 



MAXIMEM $4 K int»rnal plus>->n memory (or 2X6 1 €49.95 



MINIMAX T6K version of MAXIMEM upgrade- £34.95 

I able to WK with our chip exchange sendee 

i 

g: SP8064KinieroalplU3-inmemorve!(iensionfor tSO 00 

o ZX SPECTRUM givmg 80K Of user RAM 



(3 SP80 Kit version vyith full instrucnont £44.00 

SP80 fitting service (price includes excess a(tp\ £9.00 



Postage and Packing 
rfOTALT" 



45p 



T«l*phone equiries on 01 471 3308 

All prices already include VAT ^ 

Please tick if you require a VAT receipt | | 

Refunds less £t.50 handling on all items returned within 14 days ol receipt 
Send stamped addressed envelope plus aoditional 1 2'/jp stamp for catalogue. 

Cheque/Postal Order payable to EAST LONDON ROBOTICS £ „ 

Nanne; Mr/Mrs/Miss _^^__________«,__ — 

Address: - 

STOP PRESS?!! Transferal! your 2X8t BASIC and Machine code programs and data 
onto your SPECTRUM in minutes with our new SLOWLOAOER available soon" 

YC8 




£ 

ATOM 8K-t-2K Kit 11900 

ATOM8K-i-2KAssy. 149.00 

ATOM 8K-(-12K Assy. 170.00 

ATOM 12K + 12K Assy. 199.00 

ATOM Power Supply 8.00 

ATOM Econet 70.00 
ATOM Eprom 

Programmer 40.00 

Prog. Power Toolbox 24,50 

ATOM Disc Pack 275.00 

ATOM-BBC ROM 43.00 
•10% off Acorn & Bug-Byte 
ATOM Software 

PERIPHERALS 

Printers (Atom or B.B.C.) 

MX80T 290.00 

MX80T/3 299.00 

MX80FT/3 340.00 

MX82 330.00 

MX82FT 362.00 

MX100/3 440.00 

GP80 185.00 

BBC or ATOM Jumper 15.00 
Monitors (B.B.C.} 

BMC 240,00 

Microvitec 260.00 

2114LRAMS 0.89 



VIC-20 CPU 

VIC-20 C2N Cassette 

VIC Printer 

ViC Floppy Drive 

VIC Memory Exp. Board 

VIC 3K RAM Cartridge 

VIC 8K RAM Cartridge 

VIC 16K RAM Cartridge 

VIC Programmer's Aid 

Cart. 
VIC Super Exp, High 

Res. 
VIC Machine Code Cart, 
VIC Joystick 

•10% off VIC Tapes and 
Games Cartridges 



£ 

150.00 

34.00 

187,00 

304.00 

98.00 

23.50 

35,00 

56.50 



27.00 

27.00 

27.00 

6.50 



B.B.C. 

A - B Expansion -~ Test 90.00 
Part Expansion (32K RAM -^ 

Printer I/face) -r Test 46.00 

RAM Expansion Kit 26.00 

Printer Interface Kit 9.83 

Bus Expansion Kit 8.65 

Analogue Input Kit 9,90 

* P/ease Add 15% V.A. T * 

• Orders Over £20 Post Free * 
' Orders Under £20 Add 50p. 

Postage * 



Books & Software — Spares and Repair Service 
Send for Stock/Price Lists 

D.A. Computers Ltd. 

184, London Road, Leicester, LE2 1ND. 

Telephone (0533) 549407 




Atid BINGO!! 48K of memory. 

The NEW 32K + Ram Pack 

is tested and guaranteed with 

the following 16K ram packs; 

Bug Byte, Sinclair & Downsway 

Please telephone for further information. 



£39.50 



inc. 



Please rush me by BYGER BYTE 32k Ram Pack 
NAME 



ADDRESS yc8 

PLEASE MAKE ALL CHEQUES PAYABLE TO 

Phoenix Marketing Services 

Oaklands House, Solartron Road, Farnborough, Hants. GU14 9QL^ 

Tel: (0252) 514990. 



BYGER BYTE 32K 
+ Ram Pack 

Why put aside your 16K Ram Pack 

when you can use it together with the 

NEW BYGER BYTE 32K + Ram Pack. 

The result being 48K of memory I [ 

No trailing leads or wires and no extra power supply required, 

all you need do is plug existing 16K ram pack into 

the back of the NEW BYGER BYTE Ram Pack. 
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ZX81, SPECTRUM OWNERS 

IT'S HERE! THE BOOK YOU'VE BEEN WAITING FOR! 

lEASN WITH YOUS SINCLAIR MICRO-COHIPUTEB 

BY FRAN K ORVILLE 




3 cAMBBiooe 



LOOK AT TULiit VKOGRAHSi- 

ALPHAHtTlCA^ 9HPES Input up to 450 
vords. T)i« conputsr sorts th*iit. 



• ANTl -AIRCRAFT CUN 
game. 



A very enjoyable 



HORTCACE Works out all the inforv- 
dtion you need to know about 
vort<3.ig« lo^ns for housa purch>s«, 

♦ DRAWING Drau traea, faces. Hake 
your drAw 111911 cobC alive, 

C^LVKlJAP^ Print out d calendar 

stdrtinfl in any year . 

T.gTTiiR WRITING Store up to 20 
names and aildroHSCtt . Hriti? letters 
rant. 

WORn GOfSSlWG TVi'lMG An anazinij 
typing prijgram which re»c«iter« up to 
200 vord;^ frOBi your text and every 
time you type in a nnw ).ettar, it 
attempts to <ju)tvs at the word you 
ar« curr«ntly typ'n^. If the j\uiee, 
printHd below the Iliw, )s correct, 
the complute word is placed with a 
following space in one stroke. 

et .KOCRAfHY QUIZ Draws a nap of the 
Rritish Taletf and works through a 25 
round quiz in which you have to pick 
out thu n«ine of tnc flashing 
location, very educational. 

ALSO If you havn a full^slzed 
Kujfboard, you c<n teach yourst'i f to 
type. 

•Prograns not suitable for 



Spoctrun. 



Learn with Y6ur Sinclair Micro 
Book with set of cassettes si 



Computer tS inclusive 
2. SO iitclusive 



S«nd P.O. or crossed che<)uc made payable to Mc.l>.L.Ooivovan, tot- 

Mr .1' .L.Oonovan, 
20 Dixon Drive, 
Stoneygate, 



ACORN ATOM 




Somewhere in the Old 
Country House, the famous 
AFRICA DIAMOND was 
hidden. Legend has Ft that 
possession of the gem will 
give countless wealth and 
even magical powers! 
However, to take the gem is 
no easy task! Vampires 
dwarfs, wild dogs, to name 
3 few, have taken over the 
house, and will welcome you 
with open jaws! Alt this 
makes the AFRICA 
DIAMOND a true test of 
cunnning, intelligence and 
wit. Are you smart enough 
to take the gem? After all, 

the most you 
have to lose 
is your life! 



An advanced adventure game wrinen for the ACORN ATOM. 
AFRICA DIAMOND was written to give you a full lOK of program 
power for the regular expanded ATOM, in doing so AFRICA 
DIAMOND has used techniques new to ATOM programs. 



THE AFRICA DIAMOND 



Please rush me AFRICA DIAMOND. I enclose cheque/PO for only/ 
£6 (fully inclusive). Payable to Ramtronics. 

Name 

Address 

Send to: 

RAMTRONICS, P.O. BOX 173, LONDON SE24 9QZ 
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BEFORE YOU BUY 
YOUR MICRO! 

COMPUTER, PRINTER, DISC DRIVES & ACCESSORIES 

ALMOST EVERY MAKE OF POPULAR COMPUTER STOCKED 
AT PRICES WELL BELOW RECOMMENDED RETAIL 

GIVE US A RING 
ON 01-441 2922 

AND SAVE £££'s WITH THE 
LOWEST PRICE GUARANTEE 



All products carry a 1 year guarantee (parts & labour) 
Pay and extra 10% for a 2 year guarantee 



8ci 



epa^^ 



otv 



EXPI^^^, 



evetv 



\i 



S p?:^^S-v .^°^. 



WR^ 



ORPE^ 



SERVICE 




YO^i 



didtv 
CottvP 



SYvoP 



Many 



INSTANT CREDIT 

mt pay the 

deposit by Credit 

^^rd and 



New 

products 

arriving 

daily 



your 



to 



one 



over 



on 



Sale 



Steins 
stocked 



Offer 



^^serve 



take it 



away 




»A=, 



COgC%A»ii 



's^M^f^^ 



UKUSKJJB 



V7M 



1^1 



MAIL ORDER SHOP 



,,_ , . #». . 14 Station Road, New Bamet. 

"Europes Largest Discount Henfordshire. ens iqw 
Personal Computer Stores" (ciose to New Bamet br station ■ 

Moorgate Line) 

Telephone. 01-441 2922 (Sales) 01-449 6596 

Telex: 298755 TELCOM G 

OPEN (BARNET) - 10am - 7pm ■ 

Monday to Saturday 



TELEPHONE SALES 
OPEN 24 hrs. 7 days a week 

01-449 6596 




\^l 



FOR THE INCREDIBLE 

ZX Spectrum 



AND THE ZX81 



Available since July 1s!, probably the first 
Spectrum Sofiware in jhe world (as v/as our ZX81 
software), here it is: 

SPECTRUM ARCADE PACK 1 
featuring: Missil« Comrnander: defend your city 

against ICBM's streaming from the heavens, causing a series of multicoloured noisy explosions, you must also 
deal with marauding enemy bombers. There are lOskill levels, as the city quakes under a nuclear attack you are 
given an on screen score. Lunar Lander: falling towards the lunar surface your lander must be brought to a 
safe hall on the green moon, a new surface is generated, on each run. You have only limited time and fuel. 
This program makes full use of the Spectrum HIRES graphics and progranvnable charaaers. ALSO, in the 
sanr^ package, AVALANCHE, a 
breakout game where knocked 
bricks don'l just di.«pp«ar ihey 
drop — on you! PATTERN. 
spectral Kolaidescope. PLANO, 
turns the Spectrum in to a musical 
instrument. These programs use 
m/code and exploit the fullest 
Sound and Hi resolution graphics 
potential from your Spectrum. 

£5.00 (the entire package) 

Available end of August; ARCADE 
PACK II. featuring two more all 
time favourite Wdeo Arcade games. 



ZX BUSINESS SYSTEM 



Now ireialled in many Ijusinesses. cOfln«s with PURCHASE, SALES LEDGER 
(Of 100 • cnincs per VK^k. does daytwok analysiii, VAT mcL and cjccl., (otsts, 
pnsiwofd protection plus nvinf more iixccllfl'^t tcatures You also qet a S TOCK 
CONTROL MAIL LiSt and PHONEBOOK, tinv lo uic. designed <0f evetyOtt^ 
ftmall businesses. Includes insiiuctkm l)OOk and tape. £17.00 irtcl. VAT. 
And docs !^c iob of svstenw cosiirtg rnmdfftds o! poundi 




ZX AUTOCODER 



WrrtiTH) machine code' 

Some lov« it, some hate it iKJt AUTOCODEf) sust geUonvvith it. H«lpinfi vOu 
produce machine code proo'ams from BASIC. E«sv to use and very hfitpful. 
ConvcfTs PftlN'T, PRINTAT, IF THEN, GOTO. 60SU8. LET INKEVS. POKE. 
PEEK. CLS. etc ALL £5 00 incK 

MORE DEALERS ARE INVITED 

ZX VIDEO GAMES 

Ttiis latest packa$)« ot software to be released must surety >>e it>e rno4! amaiin^ 
avj^ilMble <ii ;tM! wothl. It features on one cj&wne all the fosi action machine 
code games ihai oiher companies would sell lor f5,00 «*;«:l'., l>ui ww ac« abte to 
bfinn youjtitht tolknnring Machine Code Arcade games for that price. Not only 
4CV tltey excemjot value tor rrwn^y bui ttwy »'<? of ihe dncsi Quality ovsulaWe for 
the ZX8I. 2XVG contain^: 

UFO BOMBER 

Yoo arc oo a m-.ss--on to rte$!ioy I'tnomy tuo; p;jmps af?0 irntailations, eight 
<Jii<>ciions of movement through caves, fuei dumps and over tocliv lunar 
tertjio You drop wivort t>!}mt>s and can s'raffe with yOur gun that drw 
streaming ias<f siieiis. This same is compieicty addictive, and gives you o« 
screen and Mi scores. 

SPACE INVADERS ~ 

Th« 1$ no! Our ■ version", m« i« just kkc the real ifung, witn lour types of 
crawling invaders, defences tfwt crumble as they are liii, UFO's for extra 
scores, Onscreen sconng and Hi scores. This (jarrc is bnlliant! 

GALAXIAIVS 

Witvt after w»vi» of !iwi>*p ny mv.lders drop tUdn t>oml>s at you. Your only 
tiope IS to dodge and destroy them, This is a most aodictrve game, and we 
yuarantec that this game wll make your ZX81 rcaty come to life. 
Tn<s game pack eortiams some other exoiing macl^ne code 9am«$. but yov'll 
have to pet a copy to fmc out what they are! 

We abMluiely guarantee tfvat -.his wii be fie be^i value pack of video games 
software you have ever had. fc quantity 3nd aua'>tv To m^ke sure, just astt 
someone who >vn Had this pack, enquire at yOvir local computer shop, or send 

off for It JC us. 



SHOWROOM 



Opening shorily osposne DceojIc Piik. Gunuf. Manchester. 
All p«c«« 'fic! VATR and p&o. Pease send :o 
CONTROL TECHNOLOGV, 39 Gloucester Road. Gee Cross, 
Hyde. Cheshire SK14 SJG (06t-3£a 7S68i 



J 

I 

I 

I 



16K PACK 123 



Pack 1,263 include all of: 

AIR TRAFFIC CONTROL: Animated radar screen of busy airport shown. You 
must bring planes into land; INVADERS SELFPLAY; PHONEBOOK - keep 
friends' and relatives numbers on cassette. COMPUTER DATlfyG, who will it 
pick for VOU and those around you for a laugh ADVENTURE ATLANTIC: you 
may tjecome very rich or marooned forever. BREAKOUT: SQUASH: 
LANGUAGE TRANSLATOR: translates any European language to any other. 
COMPUTAPUNT; predict horse races and football pools with you ZX. 
INDISCO. video roadracer. DRAUGHTS computer chequers, with kings. 
BATTLESHIPS, nautical naval battle at home (MASTERMIND: brain leaser, 
see rf you can beat a microelectroic mind. 
THIS MASSIVE PACK OF SOFTWARE IS ONLY £5.00 

Air Traffic Control (2X81) Space Invaders (ZX81) 



I 
1 




Draughts (ZX81) 



UFO Bomber (ZXSD- 



t^r 1 1 I ' i M 




r<«^'. l-trc.ii 



'OUR Lfii'T Mcn'E lt*: tc- f. . 
MIS fiovi: rcor^ 






' Please send me as soon as possible the following: 

! r r 


1 

t 
1 


1 p I 




1 1 enclose a Cheque/ P.O. for the total £ 
1 NAMF 


— 


1 AnnRFfi.<5 




1 POSTCODE 






_-_.' 



